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PREFACE. 


Tte  taidy  prograv  of  Mineralogy  in  tfaii  oounby,  and  in  Engjwul,  pre- 
sents a  ttrikiiig  contrast  with  its  rapid  advanoement  in  continental  Bnrope. 
The  new  syaleniB  of  claBBification,and  the  various  methods  of  crystallographic 
examination,  which  every  passing  year  has  there  produoed«  evince  alike  the 
activity  and  penetration  of  its  zealous  cultivators.  Tlie  principles  of  Crys- 
tnllography,  as  developed  by  the  Abb^  Hatty,  the  nicmonible  founder  of  this 
Scienro.  w(Mo  immediately,  on  their  publication,  hailed  as  new  light,  and  for 
a  time,  ius  methods  of  ralculation  were  expounded  by  diiTerent  authora,  and 
his  cryslallograpliic  iiouieiielatun'  and  notation  very  generally  received.  But 
the  more  elegant  and  much  simplified  systems,  soon  after  devebped  by  the 
German  phflosophers,  and,  at  the  present  time  untvenally  employed  by  them 
in  all  crystallographic  inwtif^tione,  are,  to  a  greal  extent,  unknown  in  the 
English  tongue;  and  wholly  ao^  if  we  except  the  valuable  tnnalatioa  of  Moos 
by  Haimiiqib,  and  the  varioua  memoin  of  unusual  merit  by  the  latter, 
and  also  by  the  Rev.  Wh.  Whbwill.  In  addition  to  these 
we  are  also  indebted  to  the  illustrious  AT  iis  for  a  Natural  Arrangement  of 
the  Mineral  Species,  by  means  of  which  Mineralogy  has  been  elevated  to  ita 
proper  rank  among  the  Natural  Sciences.  The  hope  of  filling  up,  in  some 
degree,  the  existing  blank  in  these  departments  of  Ameri<:an  Miueraiogical 
Science,  kwA  of  contributing  to  its  advancement,  by  conjbininjT  the  various  ex- 
cellencies from  the  inixjt  valuable  works  on  this  Science,  liaa  induced  the  au- 
tlior  to  otibr  the  following  Treatise  to  the  American  public* 

The  dassificatioa  of  the  mineral  apedea,  which  ia  beie  ado|»ted,  is  strictly 
a  JVbfuraZ  Arraogament*  The  superiority  of  thia  method  ia  eihibiled  in  the 
body  of  the  work*  and  in  eoonectioii  with  Che  remarks  on  Chemical  Oassifi- 
catumat  in  Appendix  B.  Although  (bunded  by  Mohb  on  the  exIenMl  char* 
acteia  of  mineialB,  it  exfaibitai  ia  a  considerable  degrae,  the  chemical  refau 

are  aocartomea  to  prsmr  a  chemn 
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cal  flammgeinart,  will  piobabljr  peicem  iliat,  in  acUBtwo  to  Mich  qualities  as 
ttppeen  to  recomnnod  tbd  cbemicat  meUiod,  it  possesses  other  adrautages  not 
less  inpoctant* 

The  changes  which  have  been  made  ia  the  nomenclature  of  minerals  iqipear 

to  Ix;  cfemanded  by  the  state  of  the  Science.  The  present  names,  exoeptiiig 
those  proposed  by  Mohs,  are  utterly  devoid  of  system,  unless  we  mnv  eonsider 
such  the  addition  of  the  syllable  itc  to  words  of  various  lanr^uages;  and  uven  ^ 
lim  gUmincring  of  system  has  been  capriciously  intringed  by  a  Frencli  inin- 
cralogist  of  much  celebrity  ; — they  seldom  designate  any  quality  or  ciiuraetor 
peculiar  to  the  mineral ;  Deitlier  do  tliey  exliibit  any  of  tiie  general  reluiions 
of  the  species,  by  which  the  mind  may,  at  a  gkuicc,  di;icoTer  their  natural 
association^  and  be  asnsted  in  obtaining  a  comprcheDsive  view  of  the  Sct- 
eoce*  On  die  contrary,  they  are  wholly  independent,  and  often  wone  than 
unmeaning,  appetlativesy  and  are  only  tolerable  in  a  very  unadvanoed  state  of 
the  Science.  As  a  necesaaiy  consequence  of  thb  looseness  of  nomencla- 
ture, most  of  the  spedes  are  embamssed  with  a  large  number  of  synonyms, 
a  fertile  source  of  confusion  and  difficulty. 

As  a  remedy  for  this  undesirable  state  of  tiungs,  a  system  of  nomencla- 
ture, constructed  on  the  plan  so  advantageoitsly  pursued  in  Botany  and  Zo- 
ology, \vns  proposed  by  the  author  in  the  fourth  volume  of  the  Annals  of  the 
New  York  Lyeeimi.  The  necessity  tor  soiuctliiuj^  of  the  kind  is  -^pfv  np- 
pareiU,  ami  the  author  trusts  that  it  wili  not  U-  cuiisidereuunec«llc?.s  uinovation. 
The  progrejis  of  knowledge  is  much  retarded  \>\  n  rehictanro  to  clmugc  with 
the  advancement  of  Science.  "  In  general,"  to  u&c  the  words  of  one  entitled 
to  speak  with  authority,  ^  nothing  which  tends  to  render  any  of  the  parts  of  a 
sdeDoe  statbnary,  can  be  beneficial  to  it ;  the  whole  should  together  advance 
as  discovery  and  inibnnation  multiply."  (Berselius:  Traits  de  Chim.  1. 1.) 

The  mutual  dependence  of  the  forms  of  cr3rsta]s  and  then*  optical  prop- 
erties, might  have  affiuededan  additional  method  for  determining  the  ^rstem  of 

crystallization  of  minerals.  For  our  knowledge  of  this  subject,  we  arc  p  ri  tx  i . 
pally  indebted  to  Sir  David  Brewster,  for  a  full  and  systematic  exposition  of 
which,  from  his  able  pen,  SciencL'  bus  long  and  anxiously  waited.  His  various 
articles  in  the  Scientific  Journals,  and  in  his  separate  publications,  encnumge  us 
to  expect  that  in  a  more  advanced  sUige  of  C>ptical  Science,  this  may  prove  one 
of  the  n>ost  important  and  available  aids  to  the  erystallographer.  In  tlie 
chapter  on  Doubl<?  iiefractiou,  tlie  connection  of  relractiou  with  cryaluUine 
form  is  briefly  stated. 

The  curioua  discoveries  of  Savaet,  conoeniing  the  acoustical  properties  of 
crystals,  promise  another  means  for  asoertainmg  the  oystalline  form.  This 
philosopher  has  been  enabled  to  mfer  the  primary  planes  of  a  crystal  of  quartz 
fiom  the  sound  and  acoustical  figures  produced  by  theur  yibrslion.  Much 
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&TllBr  mvestigatkm  wiU,  hovravw,  lie  lequM 
ficiBoUy  syfteroatned  to  become  practically  uasful. 

It  will  be  obaerved  that  tbe  method  of  letteriog  ciyBtale  b  eomewbat  pecti« 

liar.  Tbe  custom  of  indiacriminately  distributing  letters  on  the  pianos  of  cry»> 
tals,  secures  no  advantage  beyond  that  of  mcrul  v  dosigDating  these  planes. 

The  method  employed  aflbrds  important  aid  in  determining  tlic  situation  of 
pkiies.  Its  analogy  to  NAUMAi^jN's  method  of  notation,  explained  in  the  Ap- 
pendix on  Matlif"mfiti<-'i!  CiTstallograpliy,  is  itiauifest  witliout  particular  ilius- 
tnitiu[j.  Thcs\aieiii  pruj) used  by  tlte  nuthor,  in  the  twenty-eighth  vuiuiut;  of 
iSiLLLUA^'a  Aiuehcau  Journal  of  ScieucOi  is  relioquished. 

la  the  diuwificBtiona  for  the  detenninatioa  of  species^  a  tabular  arrange* 
meet  haa  been  prdeiTed*  A  ainiilar  method  waa  employed  as  early  as  1 771 , 
by  Dr*  Joan  Hiu,  who»  in  his  work  oa  Fossilsi  arraog^  tho  roinerala  then 
known,  in  tables,  exhibiting  in  aeparate  columns  their  specific  charsoten,  ■*  un« 
der  the  heads  of  Form,  Hardness,  Weight,  Surface,  Colour,  and  Qualities,  as 
<listingiiishftJ  by  the  taste,  smell,  or  touch.'*  In  the  construction  of  the  ar- 
rangements adopted,  I  liavc  not  been  aTerae  to  tlic  introduction  of  any  character 
that  could  aid  tbe  student.  With  the  iussistance  both  of  tho  blowpipe  and  of  acidsy 
the  diflicultics  nre  sufficiently  great ;  and  by  rejecting  tliese  aids,  we  deprive 
our^<<>lves  of  wliat  ai^e  frequently  the  most  coQveuieQt,  aud  often  the  ouly 
methods  that  can  be  employed. 

The  treatise  on  the  ca!<  iil,i:;iui  of  the  dimeasions  and  angles  of  crystals, 
from  tlie  masterly  woriv  ot  ISal.ha>.n,  is  placed  lu  the  Appendix  ;  not  ou  ac> 
count  of  inferior  importance,  but  simply  because  of  its  somewhat  uuattract" 
he  appearance.  The  valne  of  dystallographic  caleulationft  m  the  examifla* 
tion  of  the  minenJ  specie^  and  tbe  importance  they  will  probably  be  disco?« 
eied  to  possess,  in  elucidating  the  princ^les  of  isomorphism  and  the  relatioRB 
of  crystalline  form  and  diemtcal  compositioii,  entitle  this  sulject  to  high  et^ 
timation,  both  with  the  chonist  and  mineralogist.  The  only  preliaiinary 
knowledge  necessary,  is  an  acquaintance  with  the  princqdee  of  algebra  and 
trigooometiy :  with  thesc^  the  treatise  on  anal3rtical  geometry  is  readily 
mastered,  and  the  application  of  the  same,  in  the  succeeding  sections,  be- 
comes easily  intelligible.  It  may  d':>niand  of  the  student  palMjnt  and  j)orse- 
vering  study ;  but  the  advantage  ot  the  knowled^,  when  obtained,  and  the 
increased  interest  the  science  will  derive  from  the^sc  elegant  and  interesting 
developments  of  tbe  structuro  of  crystals,  will  uinply  reward  ius  toil. 

lu  preparing  the  descriptive  part  of  Uiis  work,  I  have  freely  availed  myself 
of  the  labors  of  the  best  aotbon;  and  more  especially  the  leamed  Tree- 
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tiM0  of  Mobs  and  of  Romr  Auiir.  Tlieno«itGO|Noa§*  Syitom  of  Hhe. 
xalogy  and  Geology,"  by  Thomas  Thomson,  has  olso  aflbidsd  mo  much  as- 
sistance. Very  many  of  the  analyses  herein  given,  aod  the  refeieDces  thoro» 
with  GOODededy  are  derived  from  that  elaborate  work.    For  most  of  the  obser- 

rations  on  the  name«5  of  the  minerals  known  to  the  ancients.  I  am  under 
obligation  to  the  "Ancient  Mineralogy"  of  Prof,  N.  F.  MnoRE.  The  noti- 
CCS  of  the  localities  of  American  mmrrals,  hove  l  u  principally  drawn  from 
the  Inte  Treatise  by  Pmf.  Sbeparu,  a  work  wluch  iias  tended  much  to  advance 
and  elevate  American  mineralogical  science.  Occasional  relerence  has  also 
been  made  to  the  valoaUe  works  of  Clbavblaud  and  Emmons.  The  va- 
nous  scienttfie  Journals  of  the  country  have  also  been  consulted,  and  espe- 
cially that  extensive  repoaitoiy  of  the  scientific  hbois  of  our  countiymen, 
Snxjiuii's  American  Journal  <^  Science. 

A  iSsw  minerals  here  introduced,  have  not  been  provided  whh  aystematie 
names.  It  appeared  advisable  to  forbear  nanung  tiiem,  nntil  their  specific 
characters  are  more  fiiUy  established. 

The  Catalogue  of  foreign  works  on  Mineralogy  comprises  tlie  fithers  of 
the  Science,  with  n  solection  of  the  more  important  trrntises  of  moiinrn  times. 
The  American  cutalogue  is  inlendfd  to  record  not  only  al!  separate  works, 
but  likewi^  ail  mineralogical  ariicles  oi  any  importance  found  in  Uie  trans- 
actions of  leariied  M^cicliuts,  in  bcientitic  jouruuls,  and  other  periodicals.  This 
is  doubtless  incomplete  ;  nor  is  it  possible,  without  long  continued  labofi  to 
render  it  perfect.  I  trust  that  the  difficulties  attendant  on  its  execution»  wiU 
be  a  suflScient  apology  for  any  omissions  which  may  be  detected. 

My  grateful  acknowledgments  are  doe  to  Prof.  SiLLntAit,  who^  with  bis 
accustomed  liberality,  has  granted  the  freest  access  to  his  extensive  library. 
I  bavoy  by  this  means,  been  enabled  to  examine  at  an  eariy  date  most  of  the 
important  European  journals,  and  thus  to  include  the  latest  discoveries. 

I  would  also  acknowledge  the  constant  kinrl  attentions  of  my  much  esteemed 
friend,  Mr.  Edwaed  C.  UfiR&icjc,  to  whom  1  am  indebted  for  many  valuable 
suggestions. 

New  HaveMi  May  Ist,  1837. 


CoRBKcnoN.— Since  the  printing  of  Ibis  work  I  have  been  informed  by  Dr.  Psa- 
crrjii.,  who,  wilb  Prof.  Sbbpakd^  lias  lately  been  engaged  in  the  Oeoiogical  Survey 
of  this  Slate,  that  the  suppos^ed  mountain  of  Sauasorftei  at  Canaan,  (see  p.  968^)  Is 
a  low  ridge  of  UmeahMie,  coaiaining  beds  of  wkitt  ffroxetm. 
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IMROiiUCTION. 


COMPARATIVE  VIEW  OF  THE  NATURAL  SCIENCES. 

1.  Thb  prodactionsof  our  globe  naturallv  distribute  themaetvee 
into  three  grand  kingdoms,  the  Animal,  the  Vegetable^  and  the 

Mineral  ;  and  onr  knowlfdjr*-  tlieir  external  characters,  is  com- 
prisod  in  the  Natural  Seienecs,  Zooioo^y,  Botany,  and  Mineralogy. 

The  two  tirst  kiuifdoms  include  all  beings  possessed  ol  vitality : 
beings  which  increase  by  an  assimilation  of  nutritive  substances, 
taken  internally ;  which  arrive  at  maturity  by  a  series  of  succesfr' 
ive  developments ;  whoso  parts  are  mutually  dependent,  and  can- 
not be  separated  without  destroyirr/  the  perfection  of  the  indi- 
vidual;  which,  after  a  certain  peruKi,  lose  the  capability  of  con- 
tinuing the  usual  functions  of  lile,  and  consequently  die.  The 
powers  of  vitality  being  no  longer  present  to  ooanteraet  deconqpo- 
sition,  death  is  soon  followed  by  a  complete  destruction  of  the 
original  living  being. 

The  Mineral  kinsfdoju.  on  tlie  contrary,  contains  those  natural 
objects  that  are  not  {>o.**sessed  of  life :  objects  which  iiicrea.«se  by 
accretion  merely,  or  an  external  addition  of  particles,  unaltered  by 
any  powers  of  assimilation  in  the  object ;  which  am  equally  per* 
feet  in  the  embryo  stale,  or  at  the  earliest  commencement  of  their 
formation,  and  in  the  enlarged  individual ;  whose  individuality  is 
Rot  destroyed  by  a  separation  of  ports:  who!»e  formation  is  orii^i- 
naliy  the  result  of  chemical  attraction,  and,  consequently,  tiiey  arc 
not,  from  their  nature,  necessarily  liable  to  decomposition. 

Mineralo^  comprises  the  two  distinct,  though  closely  allied 
sciences,  Mtneralo^y  proper,  and  Geolo^ry.  The  former  considers 
minerals  ;ts  ind''[»endent  bodies;  the  Inttf  r,  in  their  dependout  re- 
lalions,  cousiiiuinig  soils  and  various  rocks.  It  is  the  object  of 
Mmeralogy  to  describe  the  individual  qualities  of  the  several  mme- 
ral  species,  while  Geology  treats  of  them  only  as  associated  in  the 
structure  of  the  earth. 

In  the  following  treatise  we  ^hr\\\  be  occupied  only  with  the 
former  of  these  sciences.   Muieralogy  and  Geology,  however,  are 
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SO  intimately  related,  that  it  will  be  impossible  to  be  complete  in 
our  accounts  of  minerab,  without  making  some  Geological  ob- 
servations. 

Previous  to  entering  on  this  subject,  it  will  be  necessary  to  un- 
derstand what  is  a  mineral.  The  "vrord  Mineral  is  applied  to  all 
inorganic  natural  objects,  whether  solid,,  liquid,  or  gaseous.  This 
siguiJ&catiou  is  much  extended  beyond  its  origmal  limits.  Some 
term,  however,  was  required,  applicable  to  all  inorganic  bodies,  and 
the  extension  of  this  woid  has  been  preferred  to  the  coinage  of  a 
new  one. 

MiNSaALOGY :  SUBDITiaiONS  OP  THB  SVBJBCT  ADOPTED  IN  THE 

FOLLOWING  TREATISE. 

2.  There  exists  in  organic  matter  a  power  called  crystallization, 
or  crystal  logenic  attraction,  by  the  action  of  which,  minerals  re- 
ceive their  peculiar  forms.  This  power  is  analogous  to  vitality  in 
tlie  aiiiiiial  and  vegetable  kingdoms,  whence  arises  the  variety  of 
structure  in  plants  and  animals.  Under  the  Imad  of  Crystal- 
LOLUGv,  or  Ihe  ^science  of  the  iSlruclure  of  Minerals^  this  subject 
will  occupy  Part  I.  of  me  following  treatise.  Crystallolo^y  in- 
cludes the  two  sections ;  I.  OaTSTALLooEAPBY,  or  descriptions 
of  the  crystalline  fornts  of  minerals ;  2.  Crtstallooent,  the  for- 
mation niifl  i!it»;mal  structure  of  crystals. 

Havintr  concludod  the  account  01  the  structure  of  mineraUj  we 
next  consider  their  properties. 

First,  those  depending  on  the  iraninUsaim  and  reflection  of 
Light,  on  Electricity,  Magnetism,  Gravity,  Cohesion,  and  also, 
their  relations  to  the  senses  of  faste  and  smelly  or  their  Ta^te 
and  Odnr.  These  may  Ixi  termed  the  Physical  Properties  of 
Minerals^  and  will  constitute  the  subject  of  Part  II. 

Second,  those  properties  ascertained  by  the  action  of  chemical 
reagents  and  the  blowpipe.  These,  the  Chemical  Properties  of 
MmeralSt*  will  be  considered  in  Part  III. 

TnTminmtj,  or  the  subjects  of  Classificatum  and  Nommdlaiitret 
will  be  comprised  in  Part  IV. 


♦  These  characters  require  Jor  tlioir  determinniinii  a  (testnjction  ol  the  indi- 
vidual, and  have  therefore,  been  rej^.-ctfil  by  nianv  (^i^lin^^uisht•(^  mineralogiSBi  who 
would  coofine  themselves  to  Natural  History,  or  ejtteinal  characters. 

After  much  examiaatloii,  with  prejudices  at  the  time  in  favor  of  the  above  vl«wi, 
I  am  folly  convinced,  that  these  alone  are  in^nffirifnt  for  the  determination  of  many 
mineral  species,  often  so  Protean  in  several  oi  Jht-ir  characters.  One  instance  of  this 
diliiculty,  from  among  several  which  pow  occur  to  me,  is  the  ill  scri  mi  nation  between 
carbouate  of  stronlian,  carbooaie  of  barytes,  and  sulphate  of  strontian,  wh«a  their 
ciystalline  form  is  not  distinct,  and  the  specimen  is  so  sttnated,  thai  the  specific 
pruvitv  cannot  be  determined.  Each  of  these  minerals  may  have  a  white  color,  the 
same  hardness,  similar  lustre ;  and,  in  general,  all  their  dcscribable  physical  pro- 
perties are  the  same.  It  is  allowed,  that  the  experienced  mineralogist  might  noi 
perceive  any  difiiculty;  but  what  means  has  the  tyro  in  the  science  ofdistlnguishing 
thoie  three  species  t  ^oue  but  chemital.   A  drop  of  avid  decides  which  is  the  sul- 
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Pnrts  V.  and  VI.  will  include  the  classifications  of  the  mineral 
sprcH's.  arrordins:  to  ihe  methods  pointed  out  in  the  prercdiriir  sec- 
tion:* j  Purl  V.  the  artificiul  classitications  for  llie  deteriaiiiation  of 
the  names  of  roecies,  under  the  general  head  of  Determinative 
Mmeralogy ;  Part  YI.  the  natural  classification,  with  (ull  descrip* 
tioDS  of  the  qpecies,  under  the  title  of  Descriptive  Mineralogy* 


3.  In  rhn  proofress  of  the  treatise,  a  few  of  the  simple  dcfiaitioBS 
in  geometry  will  be  required,  which  may  1^  h«^re  explained. 

a.  A  plane  a/igle  is  the  divergence  of  two  straight 
lines  from  a  v  cti  pouit ;  as  the  ans^le  ACB  formeaby 
the  meeting  of  AC  and  BC.  If  a  circle  be  described, 
with  the  angular  point  C  as  the  centre,  and  its  cir- 
y  y  cumference,  BFKDA,  U*  divided  into  360  pnrt'^,  the 
number  of  these  paiis,  included  l)etwcen  the  two 
'  lines  forming  the  an^le,  will  be  tlie  immlxjr  of  de- 

grees contained  hy  the  angle;  that  is,  if  40  of  these  jMirts  are  in- 
eluded  between  A  and  B,  the  angle  ACB  equals  40°.  DF  being 
perpendicular  to  EB,  these  lines  divide  the  circumference  into  four 
equal  parts,  and,  consequently,  tfic  anjjle  DCB  equals  r?fMP  4 
equals  90^.  This  is  termed  a  right  iuit^le.  It  will  be  observed, 
that  the  size  of  the  angle  is  independent  of  the  lines  DC  and  BC. 
An  angle  of  any  other  nuniber  or  degrees  is  termed  an  oblique  an- 
gle, and  if  it  is  less  than  a  right  angle,  as  ACB,  it  is  an  acute  an- 
gle, if  greater,  as  ACFi,  an  obtuse  anfrlf" 

b.  The  antics  ACE  and  ACH  tos-oth.T  equal  I  SIP.  beeanse  the 
arc  BA£,  which  measures  them,  is  half  the  circumference.  If 
ACB,  therefore,  is  known,  we  may  find  ACE  by  subtracting  ACB 
from  ISOP, 

1  9  3  4  5 


c.  A  triangle  is  a  figiire  bounded  by  three  straight  lines.  If 
the  sides  are  equal,  the  triangle  is  equiiateral,  (1) :  ir  two  only  are 
equal,  it  is  isaeeeUSf  (2) :  if  all  are  imequal,  aealene,  (3,  4) :  when 

the  angles  are  all  acute,  it  is  termed  an  antfr  nnii^hd  triangle,  (3): 
when  there  is  one  obtnse  ans-lc,  an  obtuse  amsled  iria}i<rle,  (1). 

If  one  angle  of  a  triangle  is  nglu,  it  is  termed  a  right  angled 
triangle^  (5.) 

d.  The  sum  of  the  angles  in  a  triangle,  equals  180^. 


phale,  and  the  application  of  the  blowpipe,  by  the  dct  p  nd  color  ol  the  flame,  deter> 
mines  which  of  tie  two  carbonates '-ont.^in"!  sfrontinn.  Chemical  te^ts  must,  there- 
fore, be  admitted,  a»  a  mauer  of  necessity,  amoag  the  meaas  of  difitingui&hing  the 
niasnl  apeeiet. 
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e.  A  square  is  bounded  by  four  equal  sides,  meeting  at  right 
angles,  (6.) 

f»  A  rectangle  differs  from  a  square  in  haying  only  its  opposite 

sides  equal,  (7.) 

g.  A  rhomb  is  ati  o])li(jiie  ansrled  plane  lifcrure,  contained  under 
equal  sides,  the  oppoi.ites  ol  wiiich  are  iMirallel,  (8.) 

h.  A  rhomboid  differs  from  a  rhomb,  in  having  only  its  oppo- 
site sides  equal,  (9.) 

i.  A  dhifsniKil  of  either  of  the  above  fio-ures  is  a  line  connect- 
ing the  o|  p  sue  ani^lcs;  in  lig.  8,  one  is  called  the  longer,  the 
other  the  .sliorter  diagonal. 

k.  The  four  angles,  in  either  of  the  above  four  sided  figures, 
equal  360°. 

I.  A  prism  is  a  solid,  boimded  by  plane  faces,  two  of  which  are 
parallel  and  are  called  the  brisf'.<,\  (ho-.  50.  PI.  T.)  and  the  other  fares 
M,  M,  tlic  lalmil  planes.  These  })risms  either  stand  erect  on  their 
bases,  the  lateral  planes  l)eing  perpend  km  iluj  to  the  basal,  or  they 
are  inclined,  the  lateral  planes  not  bein^r  perpendicular  to  the  basal. 
The  first  are  called  right  j^rLtmsy  the  second  obliqtte  prisms, 

m.  Octahedrons  are  bounded  by  eight  triangular  faces,  (figs.  4, 
52,  PI.  I.) 

71.  Doffprnhpffrons  are  contained  under  twelve-  faces,  (fig.  7, 
PI.  I.,  and  lig.  124,  PI.  II.) 

o.  An  itUerfaeial  angle,  is  the  angle  contained  by  two  faces  of 
a  crystal,  and  measures  their  inclination.   It  is  designated  by  the 

letters  on  the  faces  which  form  the  angle,  as  the  interfacial  angle 
M :  T,  for  the  angle  of  inclination  of  plane  M  on  plane  T. 

p.  A  solid  angle  is  formed  by  tiie  meetmg  of  three  or  more 
planes  or  faces  of  a  crystal. 

r.  Any  lines  in  these  solids,  connecting  similar  parts,  diagonally 
opposite,  may  be  called  aj  cs  :  example,  the  lines  connecting 
the  vf^rtices  of  opposite  solid  angles,  the  eentres  of  opposite  edL^s, 
or  the  centres  oi  opposite  faces.  The  jiariicular  axes  which  have 
been  assumed  for  the  purposes  of  crystallography,  will  be  hereafter 
Stated. 

s.  SUmilar  faces  have  their  corresponding  angles  equal. 

^:imilar  rrf  fres  are  those  formed  by  Che  inclination  of  similar 

faces  equally  inclined. 

u.  Similar  solid  angles  are  formed  by  tlie  meeting  of  the  same 
number  of  plane  angles,  equal  each  to  each,  and  belonging  to  planes 
respectively  similar.  f 
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PART  I. 

CRYSTALLOLOG  Y, 
OB,  THE  SCIENCE  OF  THE  STEUCTURE  OF  MINERALS. 


SECTION  L 

CRYSTALLOGRAPHY. 

4.  A  crystal  is  an  inorganic  solidj  bounded  by  plane  sur- 
faces symmetrically  arranged,  and  possessing  a  hamogeneons 
struciure. 

In  its  oricrinal  signification,  this  term  applied  only  to  crystals  of  • 
qnnrtz.  wliicli  iIk'  .Hiricut  yi}ii|nso]ilM'rs  believed  to  be  rratfr  eon- 
jreak'd  by  a  very  iniense  roUl.  ileiu  e  ilic  teriii,  from  xputfTaX/.o;.  ice.* 
It  now  uicludes  all  those  regular  solids  that  owe  their  Ibrnmtion  to 
the  same  land  of  attracdfm  timt  piodneed  the  «^a7J^  of  the  an- 
cients, or  which,  like  that,  possess  a  regular  form,  whatever  may 
be  tfie  color  or  the  degree  oi  transparency  or  opacity. 

5.  The  varieties  of  crystalline  forms,  occurring  m  the  mineral 
kingdom,  nre  exeeedinsrly  numerous.  They  are  all  derivable,  how- 
ever, from  H  few  simple  solids,  which  are  denominated  the  primary 
forms.  The  denratiTe  forms  are  termed  sectmdary  forms  of  these 
primary  solids. 


•  niiniflms  II-  Ti?,  p.  1()3.  Wcs-. — roi(  yap  tnvaTtf)>\ov(  MOouf  tfpim  T^jw wiwrmmif  if  tS^nf 

Skneea.  Cluxsi.  Nat.  lU.^  .  Unde  auiem  iiat  eju.smodi  lapis  apud  Gnccos  ex  ipfo 
nomine  apparet.  Kf««raXX«r  enim  anpeUant  «qiie  hone  perluciaum  lApidein  qaam 

illatn  glacicm  cx  qua  fieri  lapis  erediliir.  Aqua  enim  ccclestis  mininram  fn  se  ter- 
reni  hal)ens.  (jiniin  induruit  li^n>^'iuris  frigoris  perlin.'it  ia  ^pis.vmir  ma:^'i-  n  magis 
dunec  omni  aere  excluso  in  se  tuta  compressa  est,  el  humor  qui  ftienu,  lapi»  efiec> 
tus  est. 

Plinius,  Hisi.  N  il  XXXVIl. '2:  Murrhina — humorem  pmant  snb  terra  CtloW 
deiusari.   Conlrana  hmc  causa  crystaiium  tacit,  gelu  vehementiore  concreto. 


Digitized  by  Google 


6 


CRTSTALLOOKAPBT. 


A  cube,  fig.  1,  is  one  of  the  primaries  ;  the  same  with  its  angles 
removed,  iig.  2,  is  a  secondary  to  the  cube,  and  the  planes  a,  a,  on 
the  angles,  are  called  the  seeondary  planes.  The  cube,  with  its 
edges  removed,  tg,  6,  is  another  secondary  to  this  s  olid  ;  and  as 
abovo  the  planes  e  are  secondary  planes,  and  P,  the  remaining 
parts  of  the  prmiary. 

The  occurrence  of  these  forms  is  governed  by  two  important 
laws,  on  which  the  value  of  the  science  of  Crystallography  to  the 
mineralogist  mainly  depends:  1.  that  the  same  mineral  presents 
universally  the  same  prmiary  form,  and  always,  when  crystallized, 
exhibits  either  this  primary  or  *!ome  seconoary  to  it ;  2.  that  a 
particular  primary  is  invariable  m  its  interfacial  angles,  and  the 
interfacial  angles  of  its  similar  secondary  planes. 

Thus  galena  always  crystallizes  in  cubes,  or  secondaries  to  this 
primary ;  calcareous  spar,  in  oblique  prisms  of  constant  angles,  or 
some  modification  of  this  form,  produced  by  a  simple  law,  which 
will  be  given  in  a  future  section. 

We  are  thus  enabled,  by  a  determination  of  one  or  two  angles, 
«  to  arrive  with  certainty  at  the  names  of  most  of  the  mineral  species, 
when  they  occur  in  regular  crystals. 


CHAPTER  I. 

PRIMARY  FORMS. 

COMPARATIVE  VIEW  OF  THE  P&IMART  FORMS. 

6.  The  primary  solids  are  fourteen  in  number,  and  may  be  dis- 
tributed as  follows :  1.  Prisms  |  2.  Octahedrons ;  3.  Dodecahedrons. 

The  prisms  have  either  a  six-sided  base,  or  a  fowr-sided  base. 

Of  the  former  there  is  hut  one  instance  in  the  mineral  king- 
dom. Its  name,  derived  from  the  nature  of  the  base,  a  regular 
hexagon,  is  the  Hexagonal  Prism j  fig.  114. 

Tm  prisms  with  tetragonal  bases  are  either  right  or  oblique, 
(1 3, 1.)  and  are  named  according  to  theur  bases. 


1.  Mgkt 


Base  a  square;  lateral  planes  eqttal  lo  ba.sal. 
Bsue  a  square ;  lateral  planet  not  equal  to  basal, 
a  racUBgle,  (f  5,  e.) 
a  rhomb,  (I  5,  e.) 
BiK  a  rJwanboidi  (i  ft, «.) 


CnAe,  (fig,  1.) 

night  {^r€  frim,  (fig.  59.) 
RL  BtUitmgwUr  Pm.  (fig.  fi9.) 
jn.jeMtePM.(flf.7S.) 
RL  MmMM  Pm.  (flg.  67.) 


Digitized  by  Google 


PRtMABT  FORM* 


7 


9.  Olflique  PHtrnt. 

Base  a  rhomb  ^  lau>ral  planer  e^ual  lu  baaal.        Rkmjbohedron*  (%.  107, 136.) 
Bate  a  rlKmib;laleiil  planes  ant  eqii«l  to  bMd.    O*.  JUsmMc  A».  (KiT' M.) 
Base  a  rectangle.  Oft.  Butangular  P,n . 

BaM  a  rhomboid.  0*.  RkmMM  Pm.  (fig.  103.) 

The  octahedrons  are  also  named  from  their  bases.  The  base  of 
the  octahedron  is  a  section  passing  through  £Diir  angles. 

Ba^  a  square  i  laces  equilateral  triangles.  Jiegniar  (Hi.  (ftg.  4.) 

BaM  a  aqoare;  fimt  imcde*  triangltt.  iSpMirr  Oel.  (fig.  fl8.) 

Bue  a  rectangle.  Rectangular  Oct.  (lig.  61.) 

Bue  a  rhomb.  Bkmbie  Oct,  (fig.  716.) 

The  square  octahedron  has  only  one  square  ssction,  (fig.  52 ;) 
those  through  the  other  angles  are  rhombs.   In  the  same  manner 

the  rcctaiiinil'ii"  nrtahedron  has  but  one  rectangnlnr  section ;  its 
others  are  rhombs.  All  the  sections  of  the  rhombic  octahedron  are 
rhombic. 

There  is  hut  one  primary  dodecahedron.  This  is  contained 
under  rhombic  flioes,  and  is  called  the  Rhombic  DodecuJuircn, 

(fig.  7.) 

7.  A  more  eompreliensive  view  of  the  relations  of  the  primary 
forms  is  given  in  the  following  table. 


•  This  solid  is  u^aally  termed  the  rhomboid.  This  name,  however,  is  the  ordinary' 
appellation  of  a  plane  figure,  (S  3,  9,)  and  is  therefore  imoroperly  applied  to  a  solid , 
m  parttoalaiy  to  one,  aoaa  of  whme  &e«  aia  f  bomboids. 
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DESCRIPTIONS    OF   THE    Pit  I  M  ARIES    ANU    THEIR  MUTUAL 

RELATIONS.* 

8.  Cube — Regular  Octahedron — Rhombic  Dodecahedron. 
.  a.  Cube,  (li^.  1.)  The  laces  of  the  cube  are  equal,  and  their 
|»laii6  angles  nght  Its  eight  angles  and  twelve  edges  are  therefore 
similar.   Its  eight  angles  aie  represented  as  truncated  in  fig.  2 ;  the 

removal  of  the  angles  is  continued  still  farther  in  fig.  3,  and  to  the 

obhteratjoii  ol  the  primary  planes  in  fig.  4,  whirli  is  nn  octahedron. 
The  octalit'droii  may  therefore  proceed  from  the  ciil>e,  by  rcpUicing 
its  sohd  angles,  wliich  are  in  number  equal  to  tlie  faces  of  the  oc- 
tahedron.t 

Pig.  5  is  a  cube,  with  its  edges  truncated.  This  process  is  con- 
tinned  in  fig^.  6,  and  completed  in  fig.  7,  which  is  the  rhombic 
dodeciilif'dron.  This  solid,  tliercfore,  may  be  cut  from  a  cube,  by 
rcmovuig-  its  edges  in  the  al>ove  manner. 

b.  OctahedroUi  (fig.  4.)  The  regular  octahedron  has  six  solid 
angles  and  twelve  edg^,  all  of  which  are  similar.  Its  plane  an- 
gles are  60^,  and  its  interfacial  109°  28'.  W*.  Its  passage  into 
the  cube  is  observed  in  fi<rs.  3,  2,  1,  where  it  is  <?een  to  f»ro<-f'ed  from 
a  truncation  of  the  solid  angles,  which  are  six  in  iiiiiiiL>er.  Its 
edges  are  truncated  in  fi^s.  9  and  B,  and  the  resultmg  lorm,  repre- 
sented in  fig.  7,  which  is  again  the  rhombic  dodecahedron.  Its 
edges  equal  in  number  the  faces  of  tliis  solid. 

c.  Rhombic  Dodecahedron.  The  rhombic  dodecahedron  has 
twenty-four  similar  edofcs.  The  faces  being  rhombs,  and  ronsc- 
queutiy,  two  of  the  plane  angles  obtuse,  and  two  acute,  the  solid 


*  In  the  following  remarks  on  ihLs  subject,  a  few  technical  terms  are  employed,  to 
avoid  circninloestione.   They  may  be  explained  as  follows: 
RepUicmmi,  An  edge  or  an^le  ia  nywai,  when  oat  off  hjr  ooe  or  more  oecond- 

ary  planes. 

Trnnratunu   An  edge  or  angle  is  tnmcaUd,  when  the  reptacing  plane  is  equally 

inclined  to  the  adjacent  faces,  (fig.  2,  a,  and  5,  e.J 

Berxlmf  ni.  An  edge  i<  beveled,  when  replaced  by  two  planes,  which  are  respect- 
ively inclined  al  equal  angles  to  the  adjacent  faces,  (fig.  10,  e'.)  It  may  be  applied  to 
an  angle  when  it  is  replaced  by  three  planes,  eacli  inclined  at  the  same  angle,  to  ila 
adjseent  face.  (fig.  14.)  Tmneation  and  berefment  can  only  occur  oo  edges  or 
angles  formed  by  the  meeting  of  eqtial  plane? 

Planes  on  aticdge,  have  ihtit  inlcn>c'cliuas  u  iih  ihe  ad|uming  faces,  parallel  to  the 
edge.   The  intersections  of  e'  e',  fig.  10.  are  parallel  to  tne  original  edge. 

Pkmu  im  am  «mgUt  intersect  the  oasal  face  parallel  to  ila  diagonal.  The  inienee- 
ticn  of  a  with  the  Msal  P,  (fig.  3,  or  51.)  isjparallel  to  the  dlagmial  of  P. 

Intenttidiary  planes,  intersect  the  basal  faces  parallel  neither  lo  the  diagonal  nor 
to  an  edge,  but  hav«  an  inlermediar}'  ^situation.  Such  arc  planes  o,  o,  (fig.  d4 
and  58.) 

t  The  facts  stated  in  this  and  the  following  paragraphs,  would  be  more  thorotighly 
impres«;ed  on  the  mind  of  the  student,  if  he  should  perform  the  dissections  here  de- 
scribed, with  some  convenient  material,  as  chalk,  raw  jxiiatoes,  wax,  or  wood.  By 
thus  actually  deriving  one  form  from  another,  the  mutual  relations  of  the  primary 
forms  will  m  easily  understood.  Chalk  in,  for  many  reaaons,  preferable  fur  this  pur- 
pose. When  the  model.':  are  finished,  their  .snrfaces  maybe  rendered  qoite  huif  hf 
covering  them  with  a  solution  of  gum  or  varnish. 
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angles  are  of  two  kinds ;  six  are  formed  of  four  acute  plane  angles, 
and  are  called  the  acuie  solid  angles ;  eight  are  cemposed  of  three 

obtuse,  and  aie  called  the  obtuse  solid  angles.  The  former  corres- 
pond Tn  thf»  number  of  faces  of  tli*-  c\i}>f\  nnd  yifld  by  their  trun- 
cation this  solid,  (fis^s,  f>,  5.  1  ;  hitler  to  those  of  tl»e  octahedron, 
and  tnmcated,  allord  an  octuiiedron,  (tigs.  8,  9,  4.)  The  plan© 
angles  of  the  dodecahedron  are  109'>  2B'  IG",  and  7QP  31'  44'':  its 
mterfacial  angles  equal  120^. 

9.  Right  Square  Prism  and  tSf/itare  Octahedron. 

a.  R'i'j;ht  Square  Frtsm.  All  tlic  basal  ediros  of  the  right  square 
prism  art'  equal,  but  unequal  lu  llie  lateral.  There  are,  therelore, 
two  kinds  of  edges,  eight  basal  and  four  lateral.  The  eight  solid 
angles  are  each  composed  of  three  right  angles,  and  are  therefore 
similar.  A  replacement  of  tlie  eight  solid  angles  gives  rise  to  a 
right  square  oct.ihrdn.n.  (fifjs  "1,  .'  i,)  in  a  maimer  similar  to  the 
derivation  of  a  re^-uhir  <K  ta}i('dit>u  from  a  cuhr. 

b.  Square  Octahedron.  'I'he  edges  of  the  stjuare  base  of  this 
octahedron  are  termed  the  basal  edges,  and  are  four  in  number* 
The  other  edges  have  been  Yariously  designated,  the  pyramidal 
and  terminal.  The  latter  term  will  herealtcr  l>e  employed.  The 
same  remark  applies  to  the  remaininir  nrt.ili. di <.ms.  Tlit-  truncation 
of  the  six  solid  angles  of  this  solid  aliords  tiic  iiirlit  square  prism. 

10.  Right  Rectangular  Prism — Right  Rhombic  Prism — 
Rectangvlar  Octahedron,  and  Rhombic  Octahedron. 

a.  Right  ReetangtUar  Prism,  (fig.  69.)  In  the  right  rectangu« 
lar  prism,  th'^re  are  two  kinds  of  biusal  edu-es,  each  Of  which  is 
unlike  the  hiter;il.  It  has.  liicri^'fore,  three  kinds  of'  r(lir(\s.  un[r  of 
each  kmd.  lis  faces  benig  unequal,  either  one  nuglil  l>e  considered 
the  base ;  it  is,  however,  usual,  in  figuritig  crystals  of  tliis  kind,  to 
assume  the  smallest  for  the  base,  and  to  make  the  smaller  of  the 
lateral  the  right  hand  plane.   Its  eight  angles  are  similar. 

A  re]il\<  <MTient  of  four  similar  lateral  edijes  is  represented  hi  fig. 
70.  and  also  a  decjtcr  replacement  in  fig.  71.  The  completed  form 
thus  obtained  is  a  right  rhombic  prism,  (fig.  72.)  Conversely,  the 
replacement  of  the  lateral  edges  of  the  right  rhombic  prism  afibrds 
a  right  rectangular  prism,  (figs.  71,  70,  69.) 

b.  Riffht  j&ombie  Prism.  This  prism  is  in  position  when  on 
its  rhombic  base,  with  an  obtuse  edge  towards-  the  obser\'er.  Its 
basal  edges  are  similar.  Its  lateral  aro  of  two  knids;/iro  ohtnsn 
and  two  acute.  Its  angles  are  also  of  two  kinds;  four  obtuse  and 
four  acute. 

Pig.  73  represents  a  rhombic  prism,  situated  within  a  rectangular, 
and  idofidrite^  the  fact  above  stated,  that  the  faces  of  the  former 
proceed  norn  a  replacement  of  the  edg^s  ol'tho  latter.  From  it  is  also 
obvious,  that  the  solid  angles  of  the  rhombic  pnsni  correspond  to 
the  basal  edges  of  the  rectangular;  and  conversely,  the  solid  angles 
of  the  rectangular  prism  to  the  bsisal  edges  of  the  rhombic.  If,  as 
the  solids  are  situated  in  the  figure,  we  replace  the  solid  angles 
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of  tht^  rhombic  prism,  the  same  replacos  tlie  basal  edsrs  of  the  rec- 
tangular ;  and  if  we  re]jlace  the  bas4il  edges  oi  tlie  ibrmer,  we,  at 
the  same  time,  replace  the  angles  of  the  latter. 

c.  It  will  now  be  understood,  that  a  rectangtUar  octahedron  may 
be  formed  by  replacine:  the  basal  edo'cs  of  the  rectangular  prism, 
or  the  solid  fmirtfis  of  thr  rlinin'Mr,  (t'lirs.  80,  81,  and  82,  81;)  also, 
that  the  rliumbic  octahedron  may  be  lormcd  by  replacing  the  eight 
angles  of  the  rectanguliir  prisui,  or  tlie  eight  basal  edges  of  the 
rhombic,  (figs.  74,  76,  and  75,  76.) 

11.  Right  Rhomhnidiil  Prism  atid  Oblique  Rhofnbic  Prism. 

a,  Ri[{ht  Rhomhoiddl  Fnsm.  ffiir.  ST.)  Tlie  ri2rht  rhomhoidal 
prism  has  a  rhomhoidal  bn'^^p  mihI  two  nne<|ual  r('<  tan2:'dar  lateral 
planes.  Placed  upon  its  ihomboidal  base,  it  has  two  obtuse,  e,  e, 
and  two  acute,  e,  e,  lateral  ed^es,  and  two  kinds  of  basal  edges.  Its 
solid  aiijrles  are  of  two  kinds,  four  obtuse  and  four  acute. 

To  exhibit  the  relation  of  this  prism  to  the  oblique  rhombic 
prism,  it  is  more  convenient  to  make  one  of  its  rertancnilar  faces 
its  base,  (fig.  88,)  and  the  rhombic  plane  V  a  lateral  plane,  e  is 
then  on  obtuse  edge,  and  the  prism  thus  situated  is  inclined  back- 
ward. If  now  the  lateral  ec^^  e,  e,  e,  are  replaced,  a  rhombic 
prism  will  be  produced,  (fisrs.  90,  01.)  which,  on  account  of  the  in- 
clined situation  of  the  rhomhoidal  prism,  will  be  an  nhliqin  rhom- 
bic. (Fig.  89,  shows  the  saute  planes,  e,  on  the  rhomlMiidul  prism, 
situated  on  \Xs  rhomboidul  base.)  Conversely,  a  truncation  of  the 
lateral  edges  of  the  oblique  rhombic  pism,  (fig.  89  or  90,)  ffires  rise 
to  the  light  rhomhoidal  prism.  In  the  present  position  of  this  pri* 
mary,  it  might  lie  considered  an  oblique  rectangular  prism.  The 
oblique  rectancndnr  prism  differs  from  this,  however,  in  being 
obiiquc  over  an  angle,  tliat  is,  in  tlie  direction  of  a  c  instead  of  a  b 
or  d  c,  fig.  88. 

b.  Oblique  jRhomhie  Priam,  (fig.  91.)   The  oblique  rhombic 

prism  lias  two  obtuse  and  two  anitc  lateral  edges;  four  obtuse  ba- 
sal, e.  e.  and  their  oppositcs;  four  acute  basal,  e,  e,  and  their  oppo- 
sites,  e,  e. 

Octahedrons  may  be  obtained  from  these  solids ;  but  they  would 

be  oblique.  Pig.  99,  reprints  one  formed  by  a  replacement  of 
its  solid  imgles.  or  the  terminal  edges  of  the  right  rhomboidal 
prism.    Tb»'\'  do  wot  or-cur  in  nature. 

12.  Oblique  Rectangular  Prism. 

This  form  does  not  occur  iu  the  mineral  kingdom.  The  re- 
marks ooncerning  the  oblique  rhomboidal  prism,  may  be  consid- 
ered as  applying  also  to  this  solid.  It  has  been  observed  in  soma 
artificial  salts. 

13.  Oblique  Rhomboidal  Prism,  (fig.  103.) 

The  oblique  rhomboidal  pnsiu  hos  no  similar  parts  except  those 
which  are  magonally  opposite.  There  are,  therefore,  six  kinds  of 
edg^  e ,  e,  e-,  e,  basal,  and  ^  e,  lateral,  (fig.  103,)  and  four  kinds 
of  angles,  (i,  a,  a*,  *a.) 


Digitized  by  Google 


12 


CRTWrALLOOftAFHY. 


14.  rthnmhohffJrnn  and  TTc ra'j,tf^nl  Pri»fn. 

a.  Hhombuhuiron.  The  riiuiiitK)h«'dron  has  two  kinds  of  solid 
ancles.  Two  of  these  angles,  a,  a,  (figs.  107,  1(»8,)  are  composed 
^£er  of  three  obtuse,  (fig.  107,)  or  three  acute,  (fig.  108,)  plane  an- 
gles, and  the  rhombohedron  is  called  obtttse  or  oeHite,  according  at 
mese  onirics  are  obtuse  or  acute.  These  anrrlf'?'  aT-e  called  th^  ver- 
tical solid  angles.  The  rhombohedron  m  in  position  when  they 
are  situated,  the  one  vertically  above  the  other,  as  in  tlie  above 
figures.  The  other  six  angles,  (a,  figs.  107,  108,)  are  siniiiar,  and 
are  called  the  lateral  angles.  They  are  composed,  either  of  two 
obtuse  and  one  acute,  or  two  acute  and  one  obtuse  jilane  angles. 
The  edges  arc  M^^o  of  two  kinds  T'liose  whirli  nvd  at  tlip  apices 
of  the  vertical  solid  angles,  o,  (ligs.  107  and  lOh,)  are  of  one  kind, 
(obtuse  in  fig.  107,  acute  in  108,)  and  are  called  the  terminal 
edges.  The  remaining  six,  (e,)  are  the  lateral  edges.  It  will  be 
observed,  that  when  the  rhomoohedron  is  in  position,  that  is,  when 
the  line  between  the  two  vertical  angles  is  perpeiulirTil.-n  ,  the  six 
lateral  edges  and  six  solid  angles  are  symmetrically  arranir«'d  about 
tills  line.  We  may,  therefore,  conclude,  that  the  replacement  of 
the  angles  or  the  edges,  by  planes  parallel  to  this  line,  will  each 
produce  hexagonal  prisms.  This  may  also  be  observed  in  ttgB, 
111,  112,  and  figs.  109,  110.  Fig.  114,  is  the  completed  hexagonal 
prism;  the  tenninnl  piano  P.  results  from  a  truncation  of  the  ter- 
minal angle  of  the  rhoiubohcdion,  (fig.  113.) 

To  obtain  a  rhombohedron  from  a  hexagonal  prism,  it  is  ne- 
cessary to  replace,  simUarfyi  the  altemate  edges  at  one  end,  (R,  R, 
R,  fig.  114,)  and  those  alternate  with  these  at  the  other,  (R,  dec) ; 
or  the  alternate  angles  at  one  end,  and  those  again  alternate,  at  the 
odin  Compare  figs.  112  and  110,  with  114.  The  situation  of 
R,  il,  iig.  U2,  corresponds  to  the  edges,  R,  R,  fig.  109,  and  R,  R, 
fig.  110,  to  the  alternate  angles. 

The  diagonal  of  a  face  connecting  two  lateral  angles  of  the 
rhoiiiholiodroii,  is  called  a  horizontal  diagonal;  that  connecting 
a  vertical  with  a  lateral,  is  termed  an  inclined  diagonal. 

15.  Each  of  tlie  oblique  prisms  contains  two  solid  aii<:l(  s.  which 
are  analogfous  to  the  vertical  in  the  rhombohedron ;  that  is,  are 
composed  either  of  thiee  obtuse,  or  three  acute  plane  angles. 
These  angles  have  boon  called  the  dominant  solid  angles.  It  the 
plane  ari^les  of  tbo  fiotninant  solid  anffle  are  obtuse,  the  prism  is 
oblique  from  an  obtuse  edge,  and  is  termed  an  obtuse  prism  ;  if 
acute,  the  prism  is  oblique  from  an  acute  edge,  and  is  termed  an 
acute  prism. 

CRTaTALLOOBApaiC  AXB8,  AND  CLA8BIPICATI0N  OF  THE  PRI- 

MAHT  FORMS. 

16.  In  the  preceduig  section  it  has  probably  been  observed,  that 
as  several  of  the  primary  Ibrms  may  be  derivatives  ftom  one  an- 
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other,  they  are  naturally  distributed  into  several  classes,  each  to 
contain  all  those  primaries  which  are  capable  of  mutual  derivation. 
Thus,  the  cube,  octtiliedron,  and  dodecahedron,  may  be  united  in 
one  class ;  the  right  sc^uare  prism  and  square  octahedron,  in  a  se- 
cond ;  the  rio^ht  rectang-ular  and  right  rhombic  prisms,  and  the 
rectangular  and  rhombic  octahedrons,  in  a  third  ;  the  right  rhom- 
boidal  and  oblique  rhombic,  in  a  fourth ;  the  oblique  rectangular, 
in  a  fifth  ;  the  oblique  rhomboidal,  in  a  sixth  ;  and  the  rhombohe- 
dron  and  hexagonal  prism,  in  a  seventh.  The  same  classification 
will  follow,  from  the  axes  of  these  solids  which  we  are  now  to 
consider. 

17.  Cuhe^  Octahedron^  Dodecahedron,  (figs.  1,4,  7.)  The  axes 
of  the  cube,  are  lines  connecting  the  centres  of  its  opposite  faces. 
They  are  consequently  equal,  and  intersect  at  rij^ht  angles.  If, 
we  derive  an  octaliedron  from  the  cube,  after  the  manner  described 
in  h  8,  a,  the  centres  of  the  faces  of  the  cube  are  the  last  of  the  pri- 
mary faces  that  vanish.  The  central  point  is,  therefore,  the  angu- 
lar point  of  the  octahedral  angles,  and,  therefore,  the  axes  of  the 
cube  which  connect  these  points,  connect  the  solid  angles  of  the 
octahedron.  The  same  lines  are  assumed  as  the  crystal lographic 
axes  of  the  octahedron,  and  similar  to  those  of  the  cube,  they  are 
e^ual,  and  intersect  at  rifs^ht  angles.  If  a  dodecahedron  be  de- 
rived from  a  cube,  as  in  §  8,  a,  it  will  appear  in  the  same  manner, 
that  the  axes  of  the  cube  will  connect  the  acute  solid  angles,  whose 
angular  points  are  the  centres  of  the  faces  of  the  cube.  These  are 
also  the  axes  of  the  dodecahedron. 

The  cube,  octahedron,  and  dodecahedron,  have,  therefore,  simi- 
lar and  equal  axes.  They  are  hence  naturally  comprised  in  the 
same  class.  To  this  class  may  be  applied  the  name  Monometrica, 
from  fto'voj,  one,  and  ji^r^ov,  measure^  in  allusion  to  the  equality 
of  the  axes.* 

18.  Right  Square  Prism,  and  Square  Octahedron,  (figs.  50,  52.) 
The  crystal  lographic  axes  of  this  prism,  connect  the  centres  of 
its  opposite  faces.  The  two  lateral  axes  are  equal,  but  unequal  to 
the  other,  which  is  called  the  vertical  axis.  It  is  also  termed  the 
varying"  axis,  since  diflferent  right  square  prisms  ditfer  in  the  lengths 
of  this  axis.  As  in  the  regular  octahedron,  and  for  the  same  reason,  ' 
the  axes  of  the  square  octaliedron  connect  the  opposite  solid  an- 
gles. The  two  lateral  are  equal,  but  unequal  to  the  vertical.  To 
this  class  we  give  the  name  I)i  metric  a,  from  twofold,  and  fiir^ov, 
measure,  alluding  to  the  two  kinds  of  axes.t 

19.  Right  Rectangular  Prism,  Right  Rhombic  Prism,  Rect- 
angular Octahedron,  and  Rhombic  Octahedron,  (figs.  69,  72,  81, 


♦  S>Tionym.s.  Tesseral  or  TesstUar  Sy^/m  of  Werner  and  Mohs;  Isometric  ot 
Hausmann. 

t  Tetragonal  System  of  Naumann;  Pyramidal  of  Mohs;  Mtmodimetric  of  Haus- 
mann. 
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76.)  In  the  right  rectiijig:iilar  prism,  the  axes  connect  the  centres 
of  ttie  opposite  faces,  and,  firom  the  nature  of  the  solid,  are  unequal 

to  one  another.  Their  iiitrrsortions  are  rcriantniiar.  If  a  rhombic 
prism  i.s  formed  from  a  riL'"ht  rectangular,  by  the  replacement  of  its 
lateral  edges,  the  luleral  axes  of  the  rcctmignlar  prism,  will  con- 
nect the  centres  of  the  opposite  edges  ^fig.  71,)  of  the  rhombic. 
These,  therefore,  are  the  lateral  axes  or  Uie  latter  prism.  The 
vertical  axis  joins  the  centres  of  the  opposite  bases  m  the  same 
manner  as  in  the  nM-f  rminilar.  In  a  reeinncnilar  octahedron,  derived 
from  a  right  rectangular  prism,  the  kueral  axes  unite  the  centra 
of  the  opposite  edges,  (fiffs.  80,  81.)  The  rhombic  octaliedroii, 
formed  on  the  angles  of  the  same  prism,  contains  as  axes,  lines 
connecting  the  opposite  angles,  similar  to  the  regular  octahedron, 
(figs.  75  and  76.) 

These  fonr  solid*;  r  r>pa])le  of  mutual  derivation,  and  containing 
three  ime(pial  rectaiiL'^'i  l;ir  axes,  may  form  the  class  Trimetrica.* 
i  rom  f^tff  threefold,  and  ^r^f,  metuturtf  as  there  are  three  dissimi- 
lar axes. 

20.  Ri^kt  Rhomboidal  Prism,  and  Obliqvp  Rhmnbic  Prism^ 
(figs.  88,  or  87,  and  91.)  In  the  right  rhomboidal  prism,  the  lines 
which  are  ai?siimed  as  the  crystal lographir  nxes  connect  the  cen- 
tres ot'  the  opposite  faces.  From  an  examinalion  of  tlieir  intersec- 
tion«,  It  appears  that  two  of  the  axes  cross  at  right  angles,  while 
a  third  is  inclined  to  one  of  the  other  two  at  an  oSlique  angle.  Out 
of  three  angles,  formed  by  the  intersections  of  the  axes,  two  are 
right  and  one  oblique.  This  may  be  rendered  obvious,  by  a  refer- 
ence to  the  inclinations  of  the  planes  to  whic  h  the  axes  are  parallel. 
The  interfaciai  angle,  (lig.  84,  or  85,)  M  :  T  is  an  obluiue  iuigie,  while 
P :  Ta590«>.  P :  M=90'',  that  is,  out  of  the  three  angles,  two  are  right 
and  one  oHtque.  From  fig.  82,  it  is  apparent,  that  the  oblique 
rhombic  prism,  derived  from  this  solid  in  the  manner  described  in 
§  11,  will  have  two  hiteral  axes  connecting  the  centres  of  the  op- 
posite lateral  edijes.  Tiie  axes  liave  the  same  inclinations  a."  in  the 
right  rhomboidal  prism.  There  being  but  one  oblique  angle  among 
the  three  just  noticed,  this  class  may  be  designated  Monoclinata, 

one,  and  xXnw,  tc  indine.f 

21.  Oblique  Rectangular  Prism,  (similar  to  fig.  103 )  The 
axes  of"  t!ii.s  solid  unite  the  centres  of"  its  f*pposite  faces.  Of  three 
int«rseclK)ii8,  two  are  oblique  luid  one  ngiil.  This,  therefore,  forms 
the  class  Diclinata,  ^is,  twofold^  and  xXivw,  to  incline,  t 

2S.  Oblique  Rhomboidal  PrxBtn,  (fi«[.  103.)  The  axes  which 
connect  the  centres  of  the  iaoes,  form  uiree  oblique  intersections. 


•  Rhominc  System  and  Anisometric  System  of  IfaamAnni  Pritmaiic  of  Mohs;  7Vi- 
mttfie  of  Haasmano. 

t  MonoclinOitdrmL  of  Naoniun}  Omi^prUiiuaic  of  Mohs;  Bmi^kmMe  of 
Breichaupt 

t  Dttmtkiina  of  WaiMMauL 
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Tt,  therefore,  forms  the  clan  Taiclinata,       three/old,  and  aXivw, 

io  incline* 

23.  JRhombohedron  and  Hexagonal  PrUmy  (figs.  107,  108,  and 
114.)  The  Tertical  axis  in  the  rhombohedron,  connects  the  verti- 
cal solid  aiiirles.  The  lateral  are  three  in  number,  and  unite  the 
centres  of  tin-  opposite  latrral  edsres.  And  since  tiie  lateral  (?dges 
are  syniinetrically  arrarin-cd  about  (he  vertical  axis,  tliey  will  inter- 
sect at  eq^ual  angles;  and  as,  by  their  uitersectionSi  they  therefore 
divide  the  plane,  about  the  point  of  inteisection,  into  six  equal 
parts,  the  angles  of  interaection  must  be  one-sixth  of  360°,  or  60^. 
These  axes  are  also  at  riofht  anjrles  with  the  vertical.  From  the 
derivation  of  the  hexaironal  prism  from  the  rhoailx)hedron,  we 
readily  deduce  that  it  contains  a  vertical  axis,  connecting  the  cen- 
tres of  its  bases,  and  three  lateral  axes  uniting  the  centres  of  the 
opposite  lateral  edges  or  lateral  faces,  according  as  the  hexagonal 
prism  is  formed  on  the  lateral  angles  or  edges  of  the  rhombohedron. 
Theso  axes  also  intersect  at  angles  of  r>(r\  ntid  are  at  riofht  anofles 
with  tlie  vertical.  These  solids,  coutammg  i^iinilarly  four  axes,  are 
united  m  tlie  class  Tetkaxona,  derived  from  rsT^jfourf  and  a^&jv, 

24.  The  following  is  a  brief  recapitulation  of  the  above  dassifi' 
cation. 


Cube, 

Regular  Octahedron, 
Rhombic  Dodecahedron, 

Right  Square  Prism, 
Square  Octahedron, 

Rig-ht  Rerrrtiigriilar  Prism, 
Right  Rhombic  Prism, 
Rectan^lar  Octahedron, 
Rhombic  Octahedron, 

Rhombohedron, 
Hexagonal  Prism, 

HiLdii  Hhomboidal  Prism, 
Obliq^ue  Rhombic  Prism, 

Oblique  Rectangular  Prism, 

Oblique  Rhomboidal  Prism, 


Cla.<?sis  Mnnometricn,  or 
the  Monomeiric  SyaUm, 

f 'hissis  Dimetnra,  or  the 
Dimeti  ic  tSynlem. 

ri.ussis  Trimetricay  or 
the  Ti  imatric  System. 

Clo-ssis  Tetraxona,  or  the 
Tctraxonal  System. 

Classis  Mmioclinata,  or 
the  Monoclinate  System. 

Classis  ni<  Hnata^  ot  the 
ZHclinate  System. 

Classis  TridinatOf  or  the 
TtidinaU  System* 


•  TticUnokedrat  of  Naonuuiai  Tetart^ifrumatU  of  Moh»i  TdArio-rhombU  of 
Breitluinpt. 

t  HcxagontU  Sffdm  of  Naumann;  i&9mMidrat  of  Mobs;  Jlh»9trimarie  of 
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The  primary  forms  in  the  moaometnc  system,  are  solids  of  uii- 
TaryiDg  relative  dimensioas.  The  fonns  included  in  the  other 
classes  vary  in  one  or  more  of  their  dimensions ;  the  right  square 
prism,  in  its  heig-ht  as  compared  with  the  bn-.tfirli.  rhp  rectangulaTi 
rhombic,  and  rliomtx>idal  prisms,  iu  each  of  tiieu  dimensions. 

CLEAT AOB  OF  PSIMABT  FORMS. 

25.  It  is  a  fiict  of  common  observation,  that  the  mineral  called 
mica,  (sometimes,  improperly,  isinglass,)  is  easily  split  into  thin 

transparent  plates  or  sheets.  This  is  often  effected  with  hnt  little 
more  difliculty  than  attends  the  separation  of  the  leaves  of  a  lK>ok, 
and  immediately  su^'^rcsts  the  idea,  that,  Uke  a  book,  tins  mineral 
may  be  composed  of  u  i^reat  number  of  ckieely  applied  leaves.  This 
property  of  mica  depends  on  its  crystallization,  and  the  process  of 
separation  is  termed  cleavage*  Galena  is  another  instance  of  a  mine- 
ral cnpnbb'  of  easy  f^loavasfc.  It  differs  from  mica,  however,  in 
having"  thff  >  cleavni,n-  directions  nt  rijrht  nLrh  s  with  one  another. 
This  mineral,  tiicrelore,  instead  of  splitting  uiio  tliiii  plates,  breaks 
Into  small  cubes.  Calcareous  spar  also  admits  of  easy  cleavage, 
but  yields  rhombohedrons.  These  directions,  in  which  a  crystal 
cleaves,  are  termed  its  natural  joinUy  and  the  slices  obtained  are 
called  lamina: 

26.  The  facility  with  which  cleavage  may  be  obtained,  is  very 
unequal  in  different  minerals.  In  some  instances,  as  in  the  first 
above  cited,  the  laminae  are  separable  by  the  fingers.  In  others,  a 
slight  blow  of  the  hammer  is  sufficient ;  others  require  the  applica- 
tion of  n  sharp  cnttin^j  in«^trnment.  and  often  some  co?isiderable  skill 
in  its  use.  When  all  other  nuitms  fail,  it  may  sometimes  be  effected 
by  heating  the  mineral  and  plunging  it,  when  hot,  into  cold  water. 
Attempts  of  this  kind  are  sometimes  ^ectual  with  quartz.  In  many 
instances,  cleavage  cannot  be  effected  by  any  means,  owing  to  tne 
strouj^  cohesion  !)etweeen  the  laminrr.  In  these  cases,  however, 
the  direction  of  cleavage  is  sometnoes  determinetl  by  the  Unes  on 
the  surftice.  Observation  of  these  lines  is  often  of  im]>ortance  when 
cleavage  is  not  difficult,  in  order  to  determine  its  direction,  pre- 
vious to  applying  the  knife. 

When  cleavage  is  easily  obtained,  it  is  said  to  be  eminent. 

27.  The  fTcneral  laws,  with  respect  to  cleavair*^  are  .is  follow: 

1.  When  cleavage  is  attainable,  it  is  parallel  to  some  or  all  of  the 
faces  of  a  primary  form. 

2.  Cleavage  is  obtained  with  equal  ease  or  difilculty,  parallel  to 
eimilar  primary  faces,  and  with  very  unequal  ease  or  difficulty, 
parallel  to  ffis.timilar  primary  faces. 

3.  Clcavaofe,  parallel  to  similar  planes,  produces  planes  of  similar 
lustre  and  appearance,  and  the  converse. 

According  to  the  firat  law,  if  a  cube  is  deavable,  deavaee  will 
cither  take  place  parallel  to  the  faces  of  the  same,  in  whidi  case 
f  haprimary  form  is  a  cube ;  or  it  may  be  eflected  on  the  angles. 
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when  the  prnuary  is  an  octahedron,  or  on  tlie  edges,  when  it  will 
produce  a  dodecahedron.  Cubes  of  fluor  spar  may  be  ver^  readily 
reduced  to  the  primary  octahedron  by  .clctavaee.   This  is  a  very 

convenient  material  for  the  exercise  of  the  stu&nt,  who  needs  but 
his  knife  to  succeed  in  cflcctiiicr  the  cleavaore. 

According  to  the  second  lau'-,  cleavage  can  always  be  obtained 
with  ^ual  ease  parallel  to  ail  the  faces  of  a  cube,  octahedron,  or 
dodecahedron ;  and  also  the  rhombohedron,  which  is  a  solid  con- 
tainrui  under  equal  planes. 

The  right  square  prism,  ri^ht  rhombic  prism,  and  oblique  rhom- 
bic prism,  may  be  cleaved  with  equal  ease  or  difficulty,  parallel  to 
their  lateral  planes,  since  these  arc  similar.  Often,  however,  no 
cleavage  can  be  effected  in  these  prisms,  except  parallel  to  the  bases, 
andy  in  many  instances,  not  even  in  this  direction.  The  right  rec- 
tangular, right  rhomboidal,  and  oblique  rhomboidal  prisms,  have 
une({ual  cleavages  in  the  three  directions ;  and  according  to  the 
third  law,  the  cleavage  in  the  three  directions  will  produce  faces  of 
unlike  lustre  and  general  a))pearance.  This  is  exemplified  in  iryp- 
sura  J  in  one  direction,  it  is  clcavable  with  great  facility  into  tliin 
laminae  of  perfect  transparency,  and  highly  polished  surfaces;  in 
a  second  direction,  the  crystalline  lamins  first  bend  and  then  break, 
exhibiting  a  surface  which  is  not  smooth,  nor  possessed  of  much 
lustre:  in  tls*-  third  direction,  it  is  brittle,  and  breaks  irnniediately 
on  attenijiuiiiif  to  bend  it,  afTordinir  a  surface  smoother  than  the  se- 
cond, but  not  polished.  In  thick  masses,  the  second  and  third 
cleavages  are  scarcely  attainable.  Two  of  these  cleavages  incline 
at  an  obliqne  angle,  but  are  at  right  angles  with  the  third ;  the 
primary  form  is,  therefore,  a  right  rhomboidal  prism. 

h.  Some  instances  occur  of  apparent  exceptions  to  the  first  law. 
They  are  mostly  confined  to  the  riijlit  rhombic  and  right  rectangu- 
lar prisms.  The  rhombic  ])risin,  in  addition  to  a  cleavage  parallel 
to  its  lateral  planes,  may  have  one  parallel  to  its  lateral  edges  or  a 
diagonal  of  the  base,  or  what  is  equivalent,  parallel  also  to  the  face 
of  a  secondary  right  rectangular  prism,  this  prism  being  formed  by 
a  truncation  of  the  edges  of  the  rhombic  prism,  (§  10.)  These, 
however,  are  not  reid  exceptions,  as  cleavage  is  still  parallel  to  a 
face  of  a  primary  solid. 


CHAPTER  IL 

SKCONDARY  FORMS. 
LAWS  FOR  THE  OCCURRENCE  OF  SECONDARY  PLANES. 

28.  The  number  of  secondary  forms  which  the  seven  classes  of 
primary  forms  are  cajiahle  of  aflorrlin/,  is  exceedingly  large ;  at 
least  many  millions,  supposing  them  lo  be  of  invariable  dimen;>ious. 
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Bat  as  most  of  these  priaiaries  may  vary  their  dimen&ions  luluutely, 
the  possible  number  of  varieties  of  form  is  infinite.  The  Mtuallf 
occurring  forms  of  a  single  mineral,  calcareotu  spar,  have  been 

found  to  be  nearly  a  thousand. 

Thesp  pbnps  <1o  not  fK-rnr  iiidismininntcly  on  a  rrystal.  without 
r^fard  to  time  or  place,  but  are  t^overned  by  the  followmg  8iiii|»le  law : 

All  the  similar  parts  of  a  crystal  are  sitnilarly  and  aimulta- 
neously  modified ;  or,  by  the  subordinate  law, 

Half  the  similar  parts  of  a  crystal  may  be  simUarly  modified 
independently  of  the  other  half. 

Tne  operation  of  the  serniKl,  or  subordinate  law,  produces  hemi- 
hedral  forms  of  i-rystals.  or  tVinns  with  half  the  number  of  second- 
ary planes  that  perfect  regularity  would  require.  The  lorms  result- 
ing from  the  first  law,  are  termed  hMedrai  forms,  from  ikagj  nll^ 
and  ii^yfaee. 

29.  Class  1.  Monomttriea,  According  to  the  first  law,  if  a  single 
edge  of  a  cube,  octahedron,  or  dodecahedron,  be  tmncated,  all  will 
be  simiiltnncons'lv  tmncated,  for  all  are  similar.  (§  S.  a  :  tiff.  5.  PI.  I.) 
If  ail  ediic  of  the  same  Ix*  re))laeed  by  a  plane  mcliiied  unequally, 
on  two  adjacent  faces,  to  retain  the  syumietry  and  apply  the  above 
law,  a  second  plane  must  occur  on  this  edge,  similar  to  the  first,  as 
is  represented  in  fig.  10.  This  becomes  evident,  when  we  consider 
that  these  planes  occupy  similar  parts  of  the  crystal,  and  agreeably 
to  th('  above  law,  all  smiilar  parts  must  be  simultaneously  modified. 
Thih  is  lermed,  us  stated  in  the  note  to  §  8,  a  Ufvelment.  It  also 
follows,  that  all  the  edges  of  these  solids  will  be  similarly  beveled. 

Again,  the  truncation  of  one  angle  of  a  cube  is  necessarily  ac- 
companied by  the  truncation  of  all,  (fig.  2.)  If  a  plane,  situated 
as  a',  in  fig.  14,  occur  on  an  angle  of  Uiis  solid,  three  similar  planes 
may,  and  therefore  must,  ocrnr  on  the  same  angle,  otie  inclining 
on  each  face.  In  addition,  smular  planes  will  occur  on  all  the  an- 
gles. So,  ui  the  octahedron,  we  liiid  four  planes,  (^a  ,  lig.  17,)  on 
each  ani^le,  one  inclined  on  each  face. 

If  an  intermediary  plane,  (fig.  21,)  is  situated  on  the  angle  of  a 
cube,  it  will  be  accompanied  by  live  oiIkts,  or  there  will  be  six  in 
all,  and  forty-eight  in  the  whole  solid,  (liL^  The  po^sibility  of 

the  occurrence  of  six  similar  planes,  is  .suiiiea  iil  to  mjitire  their 
occurrence,  since  the  number  of  similjir  purls  about  llie  angle  is 
therefore  tax*  It  should  be  observed^at  two  of  these  six  planes 
may  be  said  to  beloni(  to  each  edge.  Thus,  two  to  the  edge  P  :  P', 
two  to  the  edc'C  V  :  V",  and  that  they  correspond  to  bcvelraents  of 
the  same  edges.  This  correspondence  may  be  seen  by  comparing 
figs.  21  and  10. 

For  the  same  reason,  there  will  be  eiglit  intermediary  planes  on 
each  angle  of  the  octahedron,  two  for  each  of  the  edges.  It  is  manl- 
iest, that  if  one  of  these  intermediary  planes  should  be  dropped,  the 

symmetry  of  the  crystal  would  be  destroyed. 
The  angles  of  tl^e  dodecoUediou  being  of  two  kinds,  (i  8,  c,) 
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they  wiii  be  independently  moditied.  The  moditicatioiis  are  the 
same  w  in  the  ettbe  and  octahedron,  (figs.  6,  8,  13,  18,  27,  PI.  1.) 

h.  The  exceptions  arising  from  the  second  lav,  are  not  of  unfre- 
quent  occurrence.    They  are  as  follows : 

1.  Half  th^  similar  angles,  or  ed^,  nay  be  modified  independ- 
ently ot  the  other  lialf. 

2.  All  the  similar  angles,  or  edges,  may  be  modified  but  by  ixuli 
the  regular  nnmber  of  planes. 

Fiars.  28,  33,  are  examples  of  the  fitst  kind  of  hemihedHwm^  in 
which  half  the  angles  of  the  cube  are  modified,  while  the  remain- 
ing half  are  ^lnmodifl('d. 

Fig.  42  is  all  instance  of  Uie  second  kind.  All  the  edges  are 
similarly  replaced,  but  by  one  of  the  two  foevelinf  planes  repre- 
sented in  fi^.  10.  The  plane  e'  is  enlarged  in  figTIs.  From  this 
last  fi^rure,  it  will  l)e  observed,  that  the  suppressed  planes  are  those 
which  were  alternate,  and  that  two  planes,  e',  incline  on  each  face, 
P.    The  symmetry  of  each  crystal  is  not,  therefore,  destroyed. 

Another  instance  may  be  observed  in  fiff.  48,  in  which  each 
angle  of  the  cube  is  replaced  by  three  out  of  the  six  intermediaries 
in  fig.  24 ;  that  is,  by  one  half  of  the  number  of  planes  which  per- 
fect regularity  wonld  require. 

*Vh^  first  species  of  henulicdrism  gives  rise  to  solids,  whose  oppo- 
site planes  are  not  parallel ;  a  face  of  a  tetrahedron,  for  example, 
has  no  opposite  jparallel  &ce.  The  same  is  true  of  all  solids  result- 
ing from  this  kind  of  replacement,  and  arises  from  the  fact,  that 
opposite  parts  of  the  crystal,  producing  these  forms,  as.  for  instance, 
t!ie  diaoronally  opposite  anodes  m  tiers.  28  and  33,  are  not  similarly 
niodilied.  This  species  of  hemihcdral  crystal,  has  been  calied  the 
inclined  hemihedrm^  for  the  above  reason,  that  its  opposite  planes 
are  not  parallel,  but  inclmed  to  one  another. 

On  the  contrary,  according;  to  the  second  species  of  hemihedrism, 
the  opposite  ports  of  a  crystal  are  similarly  replaced,  and,  conse- 
quently, the  lieniihedrons  proceedinor  from  tliis  replacement  have 
their  opposite  faces  parallel.  Such  is  liie  case  in  tigs.  43  and  48. 
These  solids  hsTe  been  termed  parallei  hemihednms. 

Both  of  these  sj)ecies  of  hcmiliedrons  are  never  presented  by  the 
same  mineral.  The  former  is  ohs<>rved  in  boracite,  the  latter  in 
iron  pyritps.  and  many  other  si)ecies.  It  is  also  itnportant  to  ob- 
serve, that  minerals,  wliose  crysuils  are  hemihedrally  modilied,  {ure 
inTariably  thus  modified,  if  the  secondary  planes  occur^  m  which 
the  hemihedrism  may  take  place.  We  may  illustrate  this  statement 
by  a  reference,  first,  to  the  species  iron  pyrites,  whose  modifica- 
tions follow  the  second  of  tlie  above  laws.  The  cubes  of  this  .spe- 
cies never  occur  with  beveled  edges,  but,  (whenever  modified,)  are 
invariably  replaced  by  one  or  two  planes  unequally  inclined  on  the 
adjacent  feces.  Agam,  the  angles  are  never  replaced  by  six  inter- 
mediaries, but  by  mree  aitematet  as  in  fig.  48*  o.   In  boracite  we 
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oibservei  that  invariably  only  one  half  the  anfrles  are  etoularly  re- 
placed, and  that  the  modified  ani^Iea  present  all  the  planes  required 
by  the  regul.ir  la  w  for  secondary'  plniies.  The  ed^es  of  the  cube  are 
not  affecrpcl  by  this  species  ol  hciiuliedrism,  as  it  only  tofluencea 
the  replacements  of  the  angles. 

30.  Class  2.  Dimetriea.  The  inodificationa  of  the  baaal  and  late- 
ral edges  of  the  square  prism,  are  independent  of  one  anotlier,  owing 
to  their  dissimilarity,  (§9.)  The  lateral  edjjes  are  included  by 
equal  planes,  and,  therefore,  aro  iniivorsally  <^it]i«  r  tiunrated  or 
beveled,  (fiijs.  61,  62.)  The  basal  eclg^t;*.,  bein^  tlie  mterseclions  of 
unequal  planes,  are  never  truncated  or  beveled,  but  are  simultane- 
ously replaced,  because  of  their  similarity.  A  plane  on  these 
ed^,  therefore,  inclines  unequally  on  the  adjacent  faces,  (fig.  53.) 

For  the  same  reason,  tlie  an«ji^*?<  catinot  W  trntirnted.  A  ()lane 
on  an  anirle  melines,  however,  et|ually  on  liie  two  lateral  planes 
M,  M,  in  couseCj[uence  of  their  equality,  (fig.  51.) 

The  similar  intermediary  planes  can  be  out  two  in  number.  The 
two  which  incline  on  the  base,  are  unlike  tliose  inclining'  on  the 
lateral  planes,  on  account  of  the  dissimilarity  between  the  base  and 
a  lateral  plane.  These  intermediary  planes  are  repreeented  io 
%.  58. 

It  is  unnecessary  to  slate  the  corresponding  particulars  relative 
to  the  octahedron,  since  tliey  are  easily  deduced  from  its  relation  to 
the  prism,  and,  moreover,  are  determined  witliout  difficulty  from 
the  nature  of  the  solid  itself. 

31.  Class  3.  Trim'  trim.    The  edtr«^5;  of  the  riLrht  rectanjE:uhir 
prism  arc  of  three  kmds,  and  those  of  eacli  knid  are,  according  lo 
the  above  law,  independently  modified,  (figs.  70,  77,  78,  79.)  More- 
over, none  of  tliem  can  be  truncated  or  beveled,  in  consequence  of 
the  inequality  of  their  including  planes. 

Planes  on  the  anj^les  incline  uffPffimlfi/  on  the  three  adjacent 
unpfp/n!  planes.  The  ang-les  arc  similar,  and,  tlierclbre,  will  be 
modiiied  in  coiiuecUon,  (fig.  74.) 

This  prism  can  have  but  one  intermediarv  on  each  angle.  This 
follows  from  the  inequality  of  the  three  edges  that  meet  at  each 
anfrlc. 

The  lateral  edg^s  of  the  rio-ht  rhombic  prism  admit  of  tnmration 
and  bevclment,  because  of  the  equality  of  tiie  lateral  planes.  The 
obtuse  arc,  however,  modified  independently  of  the  acute,  (fig.  8^1.) 
The  obtuse  solid  angles,  and  the  acute,  are  also  independent  in 
their  modifications.  Each  may  have  t  wo  intermediary  planes,  (fig. 
85.)  The  replacements  of  the  basal  edges  are  similar  and  simul- 
taneous, (fig.  80.) 

32.  Class  4,  Monoclmaia.  In  the  oblique  rhombic  prism, 
only  the  opposite  of  the  lateral  edges  are  similarly  replaced ;  they 
may  be  truncated  or  beveled,  (fig.  100.)  The  frmit  wperwr  bar 
sal  edges  are  unlike  the  /rani  tnferwr,  or  the  superUtr  behind, 
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{k  11,)  and  are  therefore  tiMxlified  independently  of  the  latter, 

(fig:-  101.) 

'riie  lour  lateral  solid  angles  are  composed  of  tlie  same  number 
of  plane  angles  which  are  equal,  each  to  each,  and  belong  to  planes 
which  are  respectively  equal.  Their  modifications  are,  conse- 
quently, similar,  (fig.  98.)  'V\w  front  anjrles  are  dissimilar,  and  in- 
dependptu  iu  their  modifications,  diiifs.  96,  97.) 

The  n^iit  rhomboidal  prism,  unlike  the  right  rhombir.  cannot 
haye  its  lateral  edges  truncated  or  beveled.  Its  basal  edges  and 
angles  aze  also  dissimilarly  modified.  Placed  on  a  rectangular 
&ce  fyr  its  l>ase,  as  in  fig.  88,  we  may  apply  to  it  the  same  remark 
as  above.  The  front  superior  basal  edge  and  •Ht'i-j^.s^  being  unlike 
the  frofit  inffrior  or  svp/'rinr  behind,  (T  11,)  liicy  are  moclifiod  iu- 
dependenliy  ot  the  Uttier.  'I'iiis  is  the  most  simple  metliod  oi  viuw- 
inff  this  solid. 

33k  Class  5.  IVidinaia.  Hereafter,  the  class  Diclinata,  will  not 
be  treated  of,  except  hi  connection  with  the  class  Triclinata,  both 
on  account  of  the  rnrity  of  its  occurrence.  -itmI  tliM  similarity  of 
the  oblique  recta nifu la r  to  th*-  oblique  rhomboidui  prism. 

In  the  oblique  rlioiubuitlal  prism,  there  can  be  neither  trunca- 
tions nor  bevelments.  Only  diagonally  opposite  parts  are  siini> 
larly  modified,  and,  consequently,  similar  adjacent  or  approximate 
planes  cannot  exist.  [By  appro.rhn air  planes  are  understoofl  those, 
not  opposite,  which  are  separated  by  one  or  movp  ]»!rinp^  \  Tlie 
front  superior  basal  edges  are  unlike  m  tlieir  luudiiicalious,  and  also 
unlike  those  of  the  firont  inlerior  bstal.  The  same  is  the  £EK:t  with 
the  angles,  (figs.  104»  105,  106.)  The  only  ffinular  plane  to  i,  in 
the  solid,  {Bg.  104,)  is  its  diagonally  opposite  a.  Such  is  univer* 
sally  the  case  ui  this  solid. 

34.  Class  6.  Tetraxona.  The  vertical  solid  angles  of  the  rhoni- 
bohedron are  formed  by  tlie  meeting  of  tliree  equal  planes,  and 
equal  plane  angles.  These  angles  may,  there^re,  be  tmnealed, 
(ng.  113,)  or  replaced  by  three  or  six  similar  planes.  The  edges 
may  be  either  truncated  or  beveled,  for  a  similar  reason.  The  ter- 
minal edges,  however,  are  replaced  independently  of  the  lateral, 
(iigs.  109,  115,  117,  119.) 

The  lateral  angles,  six  in  number,  are  replaced  at  the  same  time, 
(figs.  Ill,  121.)  Two  intennediar\'  planes  may  occur  on  each, 
(6^118.) 

The  similar  parts  in  the  rhonibohedron  and  hexagonal  prism, 
being'  three,  or  some  multiple  ol"  three,  (excopiinir  the  vertical  solid 
auglesjj  the  similar  secondary  plane  are  also  three,  or  some  mul- 
tiple of  three. 

35.  Notwithstanding  the  regularity  in  the  secondary  fonns  of 
crystals,  resulting  from  the  preceding  laws  for  the  occurrence  of 
secondary  planes,  Crystallography  would  scarcely  Ik?  entitled  to  its 
rank  as  a  science,  were  it  not  for  the  existence  of  a  second  law.  It 
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18  this  second  law  which  gives  to  Crystallography  a  tuathematical 
basis.    It  is  as  follows 

2,  T%€  ratio  of  the  edges  removed  by  secondary  planes  is  a 
simple  ratio* 

In  removino^  the  fnijro  A,  to  produce  the  plane 

ey  pnrts  of  the  (>dif«\s  H  and  C  are  also  removf*d. 
If  then  I?  and  C  are  ec|unl,  as  in  the  ciiix'.  the 
parts  of  B  and  C  removed  will,  jiccording  to  the 
above  law,  either  be  equnl,  (the  edge  is  tfien  tran- 
cated,)  or  there  will  be  twice  as  much  of  one  re- 
moved as  of  the  other,  or  three  times  as  much  ; 
th.if  is.  tlu^  ratio  of  the  parts  will  be  either  1  : 1, 
1:2,  1:3,  luid  also,  soniclinies,  I  :  4,  2  :  3,  3  :  4.  Other  ratios  some- 
times occur, but  are  uncommon.  If  B;ind  C  are  unequal,  the  ratios 
will  be  the  same,  excepting,  that  the  parts  of  B  and  C  removed,  will 
be  proportional  to  the  lengths  of  their  edsres  ;  that  is,  the  ratios  will 
be  1  B :  I  or  1  IJ :  2  r,  or  1  B :  3  C,  or  it  may  be,  2  B :  1  C,  or 
3  B  :  T  (\  also.  2  H  :  3  ( or  :i  B  :  2  The  last  expr^'^sion  sisni- 
fies  a  ratio  of  three  times  the  length  of  B  to  twice  the  length  of  O  ; 
or,  if  the  edge  B  be  divided  into  a  certain  number  of  equal  parts, 
and  C  into  Sie  same  number,  the  plane,  whose  ratio  is  8  B  :2  C, 
cuts  off  three  parts  of  and  two  of  those  of  C.  The  figures  are 
used  in  the  same  mnnnor  in  the  prccedinfr  expressions. 

A  plane  on  an  anirle.  (A.  B,  C,  again  l>eni<r  equal.)  may  either 
cut  oil'  A,  B,  C,  in  the  ratio  of  1:1:1,  that  is,  equal  parts  from 
each,  or  in  the  ratio  of  1:1:2,  the  figures  referring^  to  the  letters 
in  the  order  just  given ;  or,  aeain,  as  1 : 1 :  3,  1 : 1 :  J,  1 : 1 :  f  ^  or 
1 : 1 :  i,  in  which  the  part  cut  from  C  is  only  one  fourtli  that  cut 
from  either  A  or  B.  So  also,  there  may  occur  the  ratios  1  :  1  : 
1  :  1  :  f .  Others  are  of  occfisional  occurreiK  e.  Tf  A.  B.  and  C, 
are  unequal,  the  first  ratio  above,  that  is,  the  ratio  of  equality,  be- 
comes 1  A:1B:1C;  and  the  others,  1A:1B:20, 1A:1B:3C, 
1A:1B:|C,  1A:1  Br^C,  1  A:l  B  :  J  C,  <fcc.  <fcc.  Planes  on 
anp-Ies  have  an  equal  ratio  of  A  and  B,  as  is  observed  in  the  above 
examples. 

Intermediary  planes  cut  off  unequal  parts  of  the  three  edges,  A, 
B,  C.  Some  of  the  occnring  ratios  are  4:2:  1,  6:3:2,  that  is,  if 
these  edges  are  divided  into  the  same  number  of  equal  parts,  the 
plane,  whose  ratio  is  4  : 2 : 1,  is  formed  by  removing  4  of  the  parts 
on  the  edrre  A.  2  on  the  edixe  B.  and  1  on  C 

36.  It  has  been  stated,  that  on  these  principles  depends  tlte  stpplh- 
cation  of  mathematics  to  this  science. 

A  few  remarks  on  this  subject  may  be  of  interest  to  the  student, 
who  is  acquainted  with  the  principles  of  trigonometry.  This  sub- 
ject is  treated  of  in  full,  in  the  Appendix,  A. 

Let  BK  and  BF.  in  the  following"  fiinire,  represent  the  two  edges 
B  and  C.  in  the  ti^nre  on  the  preceding  page,  and  AC  and  AD, 
the  intersections  of  the  planes  on  the  edge  A  with  the  lace  AI. 
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.  ^     If  AC  makes  equal  angles  with  EB  and  BF, 

the  angles  BAC-BCA,  and  therefore,  (Bue.  6. 1.) 
BA^BC.  We  mi^ht,  therefore,  conchidc  that 
the  c^^-stal  is  one  m  wyiich  the  edgt?  BB=BP, 
for  only  such  can  have  truncating  planes. 

Or  if  we  knew  that  BA=BC,  we  might  infer 
the  angle  EAC,  it  being  the  supplement  of  BAG, 
which  equals  45^. 

Suppose  again  EAC  to  be  unequal  to  FCA. 
Subtracting  the  angle  T\AC  from  IHO^,  we  obtain 
BAG.  As  we  are  acquainted  with  the  angles  of 
the  triangle  BAG,  since  ACB  is  the  complement 
<^BAG,  and  ABC  a  riffht  angle,  we  may,  by  the  principles  of  right 
angled  trieononietry,  obtain  the  ratio  of  BA  and  BC.  The  propor- 
tion would  be,  making  BA=1,  R :  BA=1  : :  tan.  BAG :  BC.  From 
the  result  obtained,  we  infer  the  ratio  of  the  edges  BE  and  BF,  OT 
the  relative  height  ;ind  breadth  of  a  rectangular  prism. 

Conversely,  if  the  relative  lengths  of  BA  and  AC,  or  BE  and 
BF,  are  given,  we  may  determine  the  angle  BAG,  and,  consequent^ 
ly,  its  supplement  EAG. 

It  may  be  stated,  that  it  is  uncertain  whether  tlie  plane  AG  pro- 
ceeds from  a  ratio  of  eqiKilitv  in  the  parts  of  the  edges  reniov^'d. 
This  is  to  be  presnmrd,  or  doubted,  from  the  nature  of  the  plane, 
the  frequency  of  its  occurrence,  »fcc. ;  and  if  not,  tlie  value  obtained 
is  a  multiple;  or  a  sub-multiple  of  the  true  length  of  the  crystal. 

If  the  aimensions  of  a  primary  are  known,  we  may  proceed  in 
the  above  manner,  and  calculate  its  interfacial  an^xN  ^f.  If  we  sup- 
pose the  plane  T>.A  to  have  the  ratio  2  G  :  B,  or  to  cut  otf  2  parts  of 
the  edge  G  to  ]  of  B,  the  ansrle  BAG  will  be  determined  by  the 
proportion  J  B :  II : :  2  G  :  uui.  liAD,  which  again  is  the  supplement 
of  EAD.  The  angle  PDA  is  determined  by  subtracting  EAD  from 
270^.  This  will  give  an  imperfect  idea  of  the  "use  of  mathematics, 
nnd  the  manner  of  its  application  in  Crystallonrnphy.  For  a  fur- 
thr  r  elneidatinn  of  tliis  interesting  subject,  reference  may  be  made 
to  tiie  Appendix. 


T>ERIVAT10N  OF  SECONDARY  FORMS  FiluM  THE  PRIMARIES. 

• 

37.  In  the  remnrks  on  the  relations  of  the  primary  solids,  some 
of  the  secondary  fnrn'-  have  already  been  poinff  d  out.  Thus,  the 
octahedron  has  been  shown  to  be  derivable  from  the  cube,  by  the 
truncation  of  its  solid  angles,  and  conversely,  tlie  latter  from  the 
former,  by  a  truncation  of  the  angles  of  the  octahedron.  In  a  sim- 
ilar manner,  the  dodecahedron  has  be(  n  shown  to  pro(  <  od  from  the 
cube,  from  a  truncation  of  the  edges  of  the  latter,  &>c*  d&c.  (See 

17—23.) 

We  propose  to  continue  this  subject,  as  a  perfect  acquaintance 
with  the  oeriTatiTe  forms  is  of  the  utmost  importance  to  the  mine- 
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ralogist.  We  ngaia  iieut  of  the  several  lorms.  accoiding  to  the 
classes  to  which  they  belong. 

Class  1.  Monometrica. 

For  tlio  s;tkr  (»f  prrspiniifv  f>f*  arrnrjir'^mr'nt,  the  Ao/oAec^rai and 
hemihcdral  torms  \\  ill  ho  separately  considered. 
38.  Holohedrat  Forms. 

a.  TeWahexakedron.  A  bevelment  of  the  edges  of  a  cube  is  rep> 
resented  in  fig.  10,  and  the  result  of  a  continuation  of  the  process 
in  fig.  11.    This  form  is  bounded  by  twenty-four  triangular  faces, 

two  planes  beinjr  formed  on  each  of  tlio  ttnh-c  edcr^'f'  of  the  cube. 
It  may  be  consid(^i<  <i  ii  v\\\n\  wilh  a  low  tour  sided  pvrniiiid  on 
each  iuce.  The  above  name  expresses  its  general  resenililauce  to 
the  cube  or  hexahedron,  at  the  same  time  that  it  conveys  an  idea 
of  the  number  of  its  faces.  It  is  derived  from  tm-^oxi;,  four  times, 
ftTf  and  apafface;  the  4x<)  faced  solid. 

The  plan»'s  e'  in  f\^.  12,  whi*  Ii  ;iro  observed  to  rephtcc  ihe  solid 
aniflrs  of  the  octahedron  inclinniy  ai  tho  simie  time  on  its  <  dii'es,  if 
extended  to  the  obliteration  of  the  prnnary  laces,  produce  tlie  bame 
form  as  above,  (fig.  11.) 

The  replacement  of  the  «t>  acute  solid  angles  of  the  dodecahe- 
dron by  four  planes  resting  on  the  primaries,  (fig.  13,)  if  continued, 
results  in  the  same  solid. 

By  varying  the  ansrle  of  iho  V«".  r|inent  of  the  cuIh-',  tefrahrxahe- 
drons  of  dilieient  angles  may  l)c  produced.  Those-  of  most  com- 
mon occurrence  have  the  following  angles : 

IntLM  facial  Au'^'les. 
A  C* 
.  1.  s  133"'  48'  47"       1 57^  22'  4  " 

2.  M3^  7' 48"       M;P  7' 48"  occurs  in  irnrn^  f. 

3.  154='  9^  29"       120-  52'  12"       "       lluor  s^wir. 

Plaoe  Angles. 

X.  s=6CP14M6^'       7903V  28" 

2,  48^  1 1'  23"       83°  37'  14"  occurs  in  garnet. 

3.  46^30' 30)''      86<'68'59"      «  fluorspar. 

b.  Trisoctakedragis.  The  angles  of  the  cube  are  represent«?d  as 
replaced  by  three  plan^  in  figs.  14  and  19 ;  in  one,  thoy  incline  on 
the  primary  faces,  in  the  othor.  on  the  edi:^'^  of  the  cub<!.  Tlir  mm 
ph'ti'd  ibfiiis  ohiaiiit'd  by  Uit;se  replaceuii-iits,  arn  sot-n  in  ligs.  1(3 
and  20.  Fii^.  13  is  an  inlerniediale  form  between  11  and  10.  The 
resulting  solids,  though  considerably  unlike,  have  a  general  resem- 
blance to  octahedrons,  with  a  three  sided  pyramid  siil  -iitnted  for 
each  octahedral  face.   Like  the  octahedron,  they  are  formed  on  the 


♦  The  kntr?;  ilesif^natiiig  the  angles  refer  to  the  figure,  PI.  I.  C  is,  however,  sub- 
stituted for  U  C.  The  same  is  the  case  in  the  following  forms.  Areoi din^  to  ih.-  sv>t>Mn 
of  notaUoa  explained  in  the  Appeadiz«  theaesoUds  are  designated,  «0|i  aD02jaoU3. 
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an|[Ies  of  the  cube  hf  &  leplacement  by  three  planes  instead  of  one, 
which  accounts  fl^r  tlieir  ffeneral  resemblance  to  this  solid.  The 

nnme,  Trisoctahcdrorj,  is  df'rivfHl  from  t^i?,  three  timr.9.  oxrw,  cisrht, 
and  'eSpa,  fare,  3x8  faced  solid.  Th*'  fiirrs  of  one  of  tficsc  solids 
are  four  sided,  or  tetrciffonal,  those  oi  tlie  other,  three  sided,  or 
irigvnal ;  they  are,  therefore,  distingiiisfaed  by  the  names  tetrago- 
nal irisoctahedroHy  and  trigonal  trisoctahedron.  The  more  com' 
moil  name  of  the  former  is  trapezohedron. 

The  tetragonal  may  be  derived  from  the  octaliedron,  by  replacing; 
its  angle*!  by  fojir  pianos  inclining  on  if s  fares!,  (fiir-  17.) 

The  same  may  be  obtained  from  a  dodecaliedron,  by  a  truncation 
of  its  Iwenfy-four  edges,  (fig.  18.) 

The  trigonal  proceeds  frOm  the  octahedron,  by  beveling;  its 
twelvo  edg^ — (compare  figs.  2t  and  SO,)  and  from  the  dodecahe- 
dron hv  ti  replacement  of  its  six  acute  solid  angles  by  four  planes 
mclinmg  on  the  edges. 

The  tetragonal  trisoctahedroii,  or  trajjczoiicdrou  oi  most  common 
occurrence,  has  the  following  angles : 

B=131o  48'  37",   C=146«>  26^  34".    Fig.  16. 

0=620  15' 3'',  6^117^2' 8",  ei=780  27M(i''.  Ex.  leucite  and  garnet. 

The  trigonal  trisoctahedron  occurring  in  nature,  has  the  fol- 
lowing angles : 

A=152P  44'  B«141o  S'  27'',  6=118<»  4'  10*',  c«30o  57'  66*.* 
Fig.  20.  It  is  a  form  of  fluor  spar  and  galena. 

e.  ffejFOdahedron.  Fig.  24  represents  a  cube,  with  six  planes 
on  each  angle,  and,  consequently,  forty-eight  in  all.  The  resulting 

solid  is  complct»^d  in  Ci<r.  25.  Here,  for  each  face  of  the  octahe- 
dron, is  substituted  a  low  six  sifl  pynunid.  The  nani(;  of  tliis 
.solid  is  derived  from  the  Greek,  i^oMg^  sue  titneSf  oxrw,  eigiUf  and 
UpajfacCj  6x8  faced  solid. 

A  replacement  of  the  angles  of  the  octahedron  by  eight  planes 
produces  a  similar  solid,  (fig.  26.)  A  bevelment  of  the  twenty-four 
edges  of  the  dodecahedron,  (fiir.  27,)  also  necessarily  produces  a 
forly-cl^ht  faeed  solid.  Others,  diliering  in  fhcir  angles,  may  re- 
sult from  a  rcplat?ement  of  the  six  acute  solid  angles  of  the  dode- 
cahedron, by  eight  planes,  or  the  eight  obtuse  by  six  planes. 

The  occurring  varieties  have  the  following  interfociai  and  plane 
angles: 

1.  A=158o  12*  48",  B=l48o  W  50",  0:^1580 12'  48^,  occ.  in  garnet. 

2.  16-2^  14' 50",      154^  47' 28",      144°  2' 58",  «  fluorspar. 

1.  a=  86°  Sf/ 25",  h=  56°  l.V  V',  c=  36^48' 31". 

2.  85°50  23",        54^^21' 31'',        39^48'  3".t 


*  The  crystallographic  exprewioiu  for  these  trisoclahedroiu  are,  for  thetetragooal, 

2  02,  for  ihe  tn-.mal,  2  0. 

t  These  solids  are  described  \rf  means  of  the  crystallographic  signs,  tuplaiu^dl  io 
Appendix  A, as  IbUows:      Suf,      4  OS. 
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39.  Hemihedral forms. 

a-  Hfmi'Ortnhfiffrriji,  or  Tetrahedron.  If  half  the  angles  of 
the  cube  are  repluced  by  a  single  plane,  ns  in  ii^.  28,  the  resulting 
form  is  a  tetrahedron,  or  hemi-octanedron,  (ligs.  29,  30.)  The  same 
may  arise  from  an  octahedron,  by  an  eztenmon  of  one  half  of  its 
fices,  to  the  obliteration  of  the  othf  i  half.  This  process  is  repie* 

■ented  n<?  partially  romploted  in  fiir.  32. 

Its  plane  angles  are  On  ,  and  Hs  niterfacial  anoflef  70°  31'  44". 

b.  Hemi-Trisoctakedrons.  Fig.  33  represents  a  cube,  with  its 
alternate  angles  replaced  by  three  planes.  The  planes  in  this  figure 
occurring  on  all  the  angles,  give  rise  to  the  tetragonal  trisociahe' 
dron,  (fig.  16.)  Occoning  on  but  half,  they  produce  the  solid  in 
fig.  34. 

'I'll*'  scrondary  planes  in  fijT-  19,  oronrrinir  on  but  lialf  the  anj^-les, 
and  enlaigedj  form  the  solid  in  lig.  40,  which  is  a  hemihedral  form 
of  the  trigonal  trisoctahedron.  Its  faces  are  tetroffonal,  and,  there- 
for( ,  if  a  name  is  desirable,  it  may  be  termed  the  tetragonal  Asmt- 

trisoctahedrnn. 

Thn  forfu'  r  has  trigonal  Duces,  and  is,  therefore,  the  trigonal 
hemi-iriauctahedrou. 

A  trigonal  hemi-trisoctahedron  of  gray  copper  ore  has  the  follow- 
ing angles : 

B=109o  28'  16",  Cr-AXCP  26'  33". 

31°  2B<  66",  6=1 17«  2f  8".* 

c.  Hemi-HeJtoctahedrons,  A  solid  of  this  kind  is  represented  in 
fig.  41.  It  is  formed  by  a  replacement  of  half  the  angles  of  the 
cuN»,  by  six  planes,  similar  to  tig.  24. 

If  all  the  solid  angles  of  the  cube  be  replaced  by  three  alternate 
planes,  of  sir  intermediaries,  (§48,)  a  hemihedral  solid  is  formed, 
which  is  represented  in  fig.  49.  It  differs  from  the  above,  in  hav- 
ing- parallel  opposite  &ces,  and  is,  therefore,  a  parMel  hemi-hexoe' 
tahedrcm. 

A  variety  of  inclined  hemi-hexoctahedron,  having  the  foiiowing 
angles,  has  been  observed  in  boracite  : 

A=xi62^  14'  50",       B=124^  51',  C=li  P  2'  58".t 

o=  40°  19'  7",       b=  540  21'  34",       r=  85^  \\V  19". 

d.  Hemi-Tetralicxfihedron,  or  PentngunaL  iJodccahcdron.  A 
cube  18  represented  in  fig.  42,  with  but  one  of  the  two  beveling 
planes  on  each  edge,  given  in  fig.  10.  The  same  enlarged,  is  ob- 
spfvrd  m  f)^.  13.  Fig.  44  represents  the  completed  solid.  The 
sctiond  oi  the  above  names,  is  most  commonly  applied  to  this  solid ; 


^crj  siallographic  symbol,  agreeably  tu  the  notaUon  adopted  in  Appendix  A» 

«  « 

a  ezprcasioD,  descripave  of  thi«  solid,  is  • 
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the  first  IS  more  systematic,  the  solid  being,  m  l'act|  a  hemihedral 
form  of  the  tetraliexoliedron. 

Fi§[8,  45y  46,  exhibit  the  phines  on  the  octahedron,  which,  ex- 
tended, gii]e  rise  to  this  solid,  (figs.  47,  44.) 

Tho  occurring'  forms  of  this  kiful,  l)oih  of  which  have  been  ob- 
served ill  iron  pyrites,  have  the  lollovvinir  angles: 

1.  A=112o  37/  12'/,     C=117^  29'  11''. 

a^\02P  35'  4(K',      6=108°  24'  30",     0=110°  17'  40", 

2.  A=126°  52'  12",     C=113^  34'  41". 

<!=121°  35'  IB",      6=106^  36'  2",     0=102°  36'  19".* 

Claaa  DimetHea. 

40.  Holohsdral  Earma. 

The  derivation  of  an  octahedron  from  the  ri^ht  square  prism,  by 
h  repliicement  of  its  solid  nnirlfs  by  -i  single  plane  each,  has  already 
been  explained,  liy  dillereiit  mciiuatious  ot  tlus  plaue,  difierent 
octahedrons  may  be  obtained. 

The  bMftl  edges  of  this  solid  are  also  eight  in  number,  and  simi- 
lar, and,  consequently,  by  their  replacement  at  ditlV  k  nt  angles,  may 
give  rise  to  nnothcr  series  of  octaliedroiis,  (figs.  53,  51.) 

Two  ijnerniediate  plane.s  on  each  nnijle  (fitf.  5S)  ol"  the  prism, 
produce,  ii  extended,  a  double  ei^lit  sided  pyruinid,  (li^.  5U.)  A 
square  prism  diagonal,  with  the  pnmary,  may  be  obtained  by  trun- 
cating Its  lateral  edges,  (fig.  61,}  and  an  eight  sided  prism  by  be- 
veling the  same,  (fiir.  02.) 

41.  Hctni/it  dral  i'hrma. 

A  few  hemihedral  forms,  apperiauimg  to  this  class,  are  repre- 
sented in  figs.  63,  66,  67.  The  first  is  an  irregular  tetrahedron,  and 
is  formed  in  a  similar  m"'T»«y  with  the  moiiometric  tetrahedron. 
The  seeood  is  the  commencement  of  the  solid  represented  in  fig.  67. 

Class  Tyimetrica. 

42.  \  replacement  of  the  laltiral  edges  of  the  ri^^l)i  roctanfrular 
prism,  has  been  stated  to  give  rise  to  a  rhombic  prism.  If  the  eJ^^e^ 
e,  (fig.  69:)  are  replaeed,  jls  in  fi*r.  78.  or  tlie  edL'^ea  e,  as  ni  li^.  77, 
prisms  will  also  Ikj  formed,  wliicli,  from  their  liorizontui  j)osilion, 
are  calUid  /nu  t zo/itu/  /ni.sfns,  ((ii^.  79.)  The  fuiuuiliou  of  ocla- 
iiudioiis  him  bcL'U  cipiamcd,  10.) 

ClasB  TUraatena. 

43.  The  deriration  of  two  sUk  sided  prisms  from  the  rhombohe 

dron,  has  h«'en  fnlly  explained  in  H4  ;  tlie  on<!  hv  a  truncation  of 
the  six  lateral  edges,  (figs.  109,  110;)  the  other,  by  a  replacement 
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of  the  six  lateral  angles,  (figs.  Ill,  112,)  by  planes  paiaiiei  to  the 
vertical  axis. 

The  remaining  parts  of  the  primary  faces  on  the  fintof  the  above 

prisms,  are  rhonwic,  (fi^.  110 ;)  those  on  the  second,  aie  pentagonal, 

(fifif.  112.)    This  is  an  important  distinction. 

Ill  tig.  115,  the  lateral  edges  of  the  rhombohedron  are  beveled; 
a  greater  extension  of  tht«e  secondary  planes  produces  the  solid 
represented  in  fig.  116,  which  is  called  the  scalene  dodecahedron^ 

its  faces  being  scalene  triangles,  and  its  faces  twelve  in  number. 

A  Ijcvflmeiit  of  the  terminal  ed<ros  (fiij.  1 17)  continued.  g\vvs  rise 
to  ii  similar  solid.  A  replacement  of  the  lateral  angles,  by  two  in- 
termediary pltuies,  (lig.  llbj)  may  produce  otlier  solids  of  the  same 
kind. 

A  truncation  of  the  terminal  edees  of  the  rhomboliedron,  is  ob- 
served ill  fio".  119.  Sinre  thcsf  fdrrps  are  six  in  number,  tliree  at 
one  end  of  the  crystal,  alteniatiiiti'  with  three  at  the  other,  the  solid, 
formed  hv  the  extension  of  these  planes,  must  be  an  oblique  solid, 
containea  under  six  equal  faces,  or,  in  a  single  word,  a  rhombohe- 
dron. This  solid  is  represented  in  fig.  120.  It  is  much  more 
obtiise  than  the  prim^^^^  Reranse,  also,  the  lateral  angles  are  six, 
and  three  alternate  are  nearer  tlic  lower  extremity  of  the  axis,  and 
the  remaining  three  nearer  the  u^per  extremity,  the  plane-s  on  these 
angles,  if  not  parallel  to  the  Tertical  axis,  incline  alternately  above 
ana  below,  ffig.  121  ;)  and,  therefbre,  by  their  extension,  will  give 
rise  to  rhomnohedroiis.  (fi<r.  \  22.)  These  rhomhohedrons  will  dif- 
fer in  the  lengths  of  then-  vi  rlif.i!  axe.s,  as  these  planes  vary  their 
inclination.  Their  nearer  approach  to  parallelism  to  the  vertical 
axis,  produces  rhombohedrons  of  longer  axes ;  and  the  six  sided 
prism,  formed  on  these  angles,  may  be  considered  a  rhombohedron, 
with  an  infinite  axis. 

An  isosceles  dodecahedron,  (fig.  124,)  so  called,  been  use  its  faces 
are  isosceles  triangles,  may  be  obtained  from  the  riiomhohedron,  by 
a  replacement  of  the  lateral  angles,  provided  this  rej)lacenient  is 
continued  to  the  obliteration  of  the  prinuuT  faces,  and  (fig.  123)  is 
of  such  a  kind  that  the  remaining  primary  races  124)  )nst  equal 
the  secondaries  produced  by  the  replaeement.  In  fig.  124,  the 
alternate  faces  R,  R,  are  primary,  and  the  remainder  serondary. 
Such  is  the  origin  of  the  pyramidal  tennination  of  crystals  of 
quartz.  This  solid  may  also  be  formed  by  replacing  tlie  basal 
edges  or  angles  of  the  hexahedral  pri.sm,  (e,  fig.  125.) 

Two  intermediary  planes  on  each  ans^le  of  the  hexagonal  prism, 
produce,  by  tlieir  extension,  a  twenty-lour  .sided  figure,  ibrmed  of 
Iwu  twelve  hided  pyramids  placed  baise  to  base. 

This  solid  is  represented  m  fig.  126. 

Hemihedral  forms  often  oce u  r  n  i  the  class  Tetraxona,  but  usually 

in  connexion  with  holohedral.  Tnder  tourmaline,  is  represented  a 
six  sided  prism  of  this  mineral,  difi'erently  terniinated  at  its  two  ex- 
tremities.   The  secondary  faces  a',  a',  al  the  upper  extremity,  re- 
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^ace  the  lateral  angles ;  the  secondary  faces,  e,  c,  at  the  lower, 
tnmcnte  the  terminal  edges  ;  the  three  plaiies  «,  n,  which  truncate 
the  alterimie  edges  of  the  six  sided  prusni}  replace  the  alternate 
liUeral  angles. 

The  six  lateral  planes  which  oooapoae  die  heiagonal  priBui,  an 
fonned  on  the  six  lateral  ed^es,  (not  on  the  angles.)    We  arrive  at 

this  conclusion,  by  ohsf  rring,  thnt  tf>e  faros  P,  if  a'  was  removed, 
would  \)e  rhfmthir,  :iuci  not  pmtuffoncU^  OS  remarked  in  the  corn* 
mencemcut  oi  tliis  section.* 

On  ike  Lettttmg  tf  Figures  of  CrysitUa, 

44.  Some  dithculty  is  occasionully  experienced  by  the  young 
miuerolovist  ui  reading  the  figures  of  crystiUs,  or,  in  other  words,  in 
deiemiiiuiig  the  particular  situation  of  eaeh  secondary  plane.  This 
obstacle  can  be  wholly  surinounled  only  by  frequent  comparisons 
of  figures  with  tlie  S4:)lids  they  represent.  It,  hownv^-r,  innr  he  par- 
tially removed,  and  this  comparison  facilitated,  by  u  i.iiii}>ie  system 
of  notation^  according  to  whichj  tlic  lettering  oi  tiie  planes  shall  de- 
signate the  edm  or  angle  on  which  they  are  situated.  In  order  that 
a  system  for  this  purpose  should  comreniently  subserve  its  intended 
purpose,  its  principles  should  be  few  and  simple.  Such,  it  is  pre- 
fiuined  will  prove  to  he  the  charaeter  of  the  followiiiir. 

Ill  apj)lym<:  the  ibllowing  principles,  u  lew  of  the  primary  forms 
are  suppoM^U  to  have  u  certain  positiou : 

The  right  rhombic  prism  must  be  placed  with  an  obtuse  lateral 
edge  towards  theobserxer;  the  riglit  rhomboidul,  (except for  the  let- 
tcrinir  ol'  its  primiuy  planes,^  "M  'ts  rectaiit/nlar  btisc,  as  in  fi";.  SS ; 
the  obhque  rhombic  and  rlji  )nii>oi(lai  [)risms,  with  the  doiiuiiaiit 
solid  angle  in  fiont ;  it  is  uiimaterial  whether  at  the  inferior  or  su- 
perior base.  Farrhei  than  this,  no  attention  need  be  paid  to  the  sit- 
uation of  these  solids. 


•  An  exhibition  of  the  relations  of  the  secondary  forms,  above  dcscribtni,  lo  Ihcir 
priraari«'s,  is  l>faulit"iilly  ac<oiii[)lished  by  means  nl  ;ilav>  idoiIi-I-.  They  inay  be 
made  from  common  wind<jw  or  plate  glaist,  by  cutting  the  glass  in  the  form  oi  the 
fkces  of  the  Mlid  U)  be  nuide,  and  then  unitiiif^  then  w  mesns  of  f^lae.  The  aitthor 
has  generally  fotui'!  it  conveui»'tit  to  rmplny  n  smni!  rorfi  bct  w-  i  n  two  adjacent 
pieces  of  glass,  a^  Ihc  adhesion  bt.lwttu  lla-  ^-l.ty*  and  the  curd,  b)  uuau.s  of  glue,  is 
much  Mron^jcr  than  between  two  pieces  of  glas.s.  Tlie  formj*  ihii.s  far  finished,  may 
be  rendered  much  strongiei,  and,  at  the  aame  time,  the  glae  and  curd  concealed,  by 
covering  the  ed|?w  wUh  very  narrow  strips  of  paper,  c«t  for  the  purpose ;  colored 
glazed  pajwT  i>  I'ti-fi-ialilc,  .-n  acroimt  of  its  Ic-v  |i,il.i|itv  to  be  soiled.  Tfn-  luima- 
rics,  when  ihu^  coiupk-it  i],  may  be  placed  within  any  .wcondary  nearly  coii.^irticlcd, 
which  aHerwards  can  be  cU»sed  up  and  its  edges  pajiered.  We  have  thus  an  elegant 
exhibition  of  the  reiations  which  the  secoodacy  bears  to  its  primar)-.  In  this  way.  « 
primary  may  be  iticlaned  within  any  of  its  secondaries.  The  plane  angles  of  tne 
riir  (  ~.  ill  iIh-  iiiiiinnri'-lrir  ^nlid*,  arc  given  in  the  |irccf<Iin;,'  par;iLria|ilis.  Tho'-i'  may 
be  laid  i>ii  un  pap<'i,  and  ihe  form  uf  the  desired  lace  obtained  j  by  then  placing  the 
plate  of  glass  over  the  figure,  the  £m«S  may  he  cut  with  a  diamond  and  a  rule,  wfth- 
otit  difficulty.  Good  glue  is  ncccssar>'  i'>  prrxture  the  coheliaa  of  the  glftSS}  gum 
ambic  suffices  foi  atlachiag  the  slijpe  of  papei  lo  ihe  cdge». 
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Thu  ])ritnary  planps  of  the  prisms,  if  aliko,  as  in  the  ctibe,  nre 
lettered  P;  if  unlike,  P  is  retainc<i  for  the  biuwU,  and  M  employed 
for  the  lateral  planes ;  and,  finally,  if  the  lateral  are  unlike,  the 
larger  lateral  is  lettered  M,  the  smaller  except  in  the  right  rec- 
taiigiilar  prism,  whose  larger  lateral  plane  is  lettered  m,  and  the 
smaller  m,  (j^<*<'  ^iiT^  ^^^^  S7.)  The  primary  fnves  of  the  rhombohe- 
dron  will  be  lettered  K  :  those  of  the  octahedron  A;  those  of  the 
rhombic  dodccahedi'on  Li ;  the  reason  for  using  these  letters  will  be 
seen  farther  on.   (See  figs.  3,  4,  7,  107.) 

In  generaJ,  the  letter  e  may  be  applied  to  planes  on  the  edges,  a 
to  plaiu*s'  on  thr  anirlf"??,  'ind  o  to  interaicdiaries. 

if  the  Ijiisal  vdirvs  dillrr  froiTi  the  Iciteral.  as  in  thf  prisms,  the 
RomiUi  e  may  Ix?  retained  for  the  basal,  and  the  Italic  e  lor  the 
lateral. 

If  any  of  the  edges  are  oblique,  we  may  distinguish  the  obtuse 

by  the  mark  ,  the  acittc  by  the  murk  w,  and  thus  may  have  5,  c, 
for  planes  on  the  obtuse  and  acute  ])asal  edjes  in  tb<'  olitiqnc  prisms, 
(fiij,  91,)  c,  c,  for  planes  on  the  obtuse  and  arnte  lateral  edges,  in 
the  right  rhomboidal  prism,  the  front  superior  basal  edge  is  obtuse 

the  inferior  acute  e,  while  the  lateral  are  rectangular,  and  are, 
therefore,  lettered  e  simply.    (See  fig.  88.) 

In  the  oblifpic  rlKtiiiiinidal  jirism  there  are  tM'o  inilike  obtuse 
bjisal  edfjes,  and  two  unlikf  aciite.  We  may  letter  planes  oil  the 
edtfe  to  tlie  right  hand,  e-,  or  e-,  on  that  to  the  left,  e  or  e. 

If  the  front  angles  differ  from  the  lateral,  as  in  the  rhombic  and 
rhomboidal  prisms,  we  may  retain  the  Roman  a  for  the  f^ront,  and 
cmplov  the  Italic  ft  for  t]\<'  lairral.  (fi^r.  7'?.) 

Il  the  front  andes  at  the  two  bnsos  dili'er,  as  in  the  obliqne  prism, 
the  j)!anes  on  the  obtuse  may  be  distiiiguislied  by  a,  those  on  the 
acute  by  a,  (figs.  90,  97.) 

In  the  rhombohedron,  the  vertical  solid  angle  may  be  lettered  a, 
the  lateral  a;  the  terminal  edges  e,  the  lateral  e. 

All  tlu'  monomptrir  solids  will  he  hereafter  lettered,  as  if  derived 
from  tl)'-  rwhc,  in  the  other  classes,  die  lettering  will  depend  on 
the  priiiiajy. 

Tlie  changes  of  the  letter  o  for  intermediaries,  and  the  use  of  the 

niarlra  —  and  w ,  will  follow  the  same  changes  in  the  letter  a.  That 
is,  internirrlinry  planes  about  the  angle  a  will  be  lettered  6,  those 
about  tin-  aiiirlc  tr.  o. 

Tlie  ditiereni  planes  on  the  same  edge  or  angle,  may  l»e  dislin- 
guished by  indices,  jis  follows:  a',  a",  a'",  a\  a',  <Stc. 

The  mtiin  principles  in  this  system  of  notation  are : 

1.  Ijettering  planes  on  edges,  e,  on  angles,  a,  and  intermedia- 
ries, o. 

2.  Distinguishing  planes  on  the  basal  edges  from  those  on  the 
lateral,  by  lettering  the  former  with  a  Iloman  e,  and  the  latter  with 
an  Italic  e. 

3.  Distinguishing  planes  on  obtuae  edges  iiom  those  oil  ocmIs, 
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by  placin<r  the  mark  —  over  the  letter  ibr  the  former,  and  w  for  the 
latter,  as  e,  e,  ? 

4.  Disting'uishiiijr  planes  on  tlio  frontal  angles  from  those  on  tlio 
lateral,  by  lettering  the  former  with  a  Roman  u,  the  latter  with  an 
Italic  <t. 

5.  Distinguishing  planes  on  Obtuse  frontal  solid  angles  from  those 
on  acute,  by  the  mark  —  over  the  letter  for  the  former,  and  w  for 
the  latter. 


CHAPTER  IIL 

DETKRAIINATIO.N  UF  PRIMARY  FORMS. 

45.  With  a  perfect  understanding  of  the  preceding  sections,  we 
are  prepared  to  enter  on  the  subject  of  the  determination  of  the 

prininry  forms  of  niinor?i!s,  liy  inr^poction  of  their  crystals.  This  is 
one  of  the  main  objects  of  the  study  of  cryst:>l!oLfra[)hy.  The  first 
que&tioM  whicli  arises,  uu  commencing  the  exumiiiutiun  of  a  crys- 
tal, is,  what  is  its  primary  /  To  afford  the  means  of  overcoming 
the  various  difhcultics  in  the  answering  of  this  question,  this  sub- 
ject will  be  fully  discussed. 

4(y.  These  difficulties  ore  of  several  kinds,  but  nrise  principally  . 
from  the  aceidental  variations  of  form  to  wliit  h  erystnls  are  subject 
- — variations  alfecting  the  size  of  their  iitces,  and  sometimes  the 
angles.  For  example :  a  mineral,  whose  primary  is  a  cube,  often 
occurs  under  the  form  of » right  square  or  right  rectangular  prism ; 
a  right  square  prism  may  ap|K?ar  to  have  the  form  of  a  cube,  or  a 
right  rectangular  prism :  a  rhomhohedron  may  appear  to  he  an  ol> 
liqne  rhombic  or  an  ohli(|ue  rhomljoidal  prtsm.  So  that,  in  fact, 
but  hltle  dependence  can  be  placed  oii  a  mere  observation  of  the 
apparent  form* 

Another  difficnlty  appears  to  follow  from  the  great  variety  of  se-  ^ 
condary  planes,  whieh  often  com|>l'"tf]y  mask  the  primnr\\  Tliis, 
however,  will  be  found  jiot  to  he  a  (liiiieiilty ;  on  the  contrary,  the 
secondary  planes  will  prove  to  be  the  surest  index  of  the  nucleus. 
But  difficulties  may  proceed  from  the  enlargement  of  some  second- 
ary planes,  and  the  consequent  diminution  of  others  of  the  same 
kind.  Veiy  singular,  distortions  of  this  kind  occur.  Under  quartz, 
p.  .y.V),  is  a  representation  of  a  distorted  crystnl  of  that  mineral. 

Ditlieuities  also  arise  from  the  miperfection  of  crystals  ;  tht^, 
however,  will  generally  prove  no  obstacle  to  one  well  acquainted 
with  die  preceding  principles,  and  the  following  remarks,  which 
-   '  are  deductions  from  these  principle. 

46.  ^e  methods  which  may  be  employed  in  the  determination 
of  the  primary  of  a-  mineral,  axe  as  UAiow : 
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1.  Mfifisnrement  of  anfjlos. 

2.  Inspection  oi"  the  siimlarity  or  dissimilarity  of  lustrOi  hard- 
ness, (S^c,  of  dili'ereiit  faces. 

3.  Cleainige. 

4.  Examination  of  the  aitaation  of  secondary  planes. 

1.  MEASURBMENT  OF  ANGLES. 

47.  Tlie  mcjisuromeut  of  the  angles  of  crystals  is  eiTected  by 
means  of  instruments  called  Goniometers. 


The  simplest  of  these  instruments,  called  the  Common  Goni* 
ometcr,  is  above  represented.   It  consists,  1.  of  a  semicircular  arc 

graduated  to  derrrcps,  and,  consequently,  measn ring- 18(P ;  2.  two 
arms,  on*^  ot'  which,  ah,  is  stationary,  or  admits  only  of  a  sliding 
motion  backward  and  Ibrward,  by  means  of  tiie  slits  gh,  ik.  The 
Other  arm  turns  on  o,  the  centre  of  the  arc,  as  an  axis ;  there  is  also 
a  slit,  np,  in  this  arm.  Bj  means  of  these  slits,  the  parts  of  the 
arms  below  o,  that  is,  ao,  co,  may  be  shortened,  which  is  found  ne- 
cessary for  the  measurement  of  small  crystals.  The  faces,  whose 
inclination  is  to  be  measured,  are  applied  between  the  arms  ao,  co, 
which  are  opened  till  they  just  admit  tlie  crystal,  and  are  seen  to  be 
closelv  applied  on  the  surfiices  of  the  same.  This  may  be  deter- 
mined by  close  examination,  holding  it  at  the  same  time  up  to  the 
light,  and  observing  that  no  liifht  prtssos  between  the  arm  and  the 
plane  of  the  cry^staT.  The  number  of  de£rrecs  on  the  arc,  bet\wen 
k  and  the  left  edffe  of  (/,  (tliis  edge  beiiig  iii  the  line  of  the  centre 
o  of  the  arc,)  is  me  required  angle. 

For  the  purpose  of  measuring  cr3rstals  partially  imbedded,  the 
arc  is  usually  jointed  at  /,  so  that  the  part,  af,  may  be  folded  back 
on  the  other  (juadrant.  When  the  angle  has  been  measured,  the 
arms  ore  to  be  secured  in  their  place  by  the  screw  at  o,  and  the  arc 
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restored  to  its  former  position  and  there  &stened  by  the  htatt  mo. 

The  ans-lf  mny  now  be  rrad  off. 

The  iiriiis  soiiictinies  .uliiiit  of  bring  separated  from  liie  arc,  in 
order  to  obuuii  more  coiivenienlly  ilie  required  angle.  They  may 
then  be  adjusted  to  the  are  by  a  simple  contrivance,  which  wiU  be 
anderstood  by  the  observer  without  explanation,  and  the  angle  read 
off  Jis  above. 

Thp  results  obtained  witli  the  common  goniometet  are  seldom 
withm  a  quarter  of  a  degree  of  truth.    It  is.  however,  sufficiently 

accurate  for  tlie  ordinary 
ofaflervations  of  the  mineral- 
ogist. When  the  crystal  is 
destitute  of  lustre,  it  is  in- 
dispensahly  iieccssary.  Hut 
for  highly  poiished  crystals, 
we  have  an  incomparably 
superior  instrument  in  the 
Rcfif'ctire  Qoniomeier,  of 
Wollaston. 

48.  The  reflective  gonio- 
meter is  represented  m  the 
adjoining  figure. 

The  principle  on  which 
this  nistrument  is  eonstnic- 
ted  may  be  iiiidevstood,  by 
reference  to  the  following 
figure,  which  represents  a 
crystal,  whose  angle,  a6r,  is  required. 

The  eye  at  P,  looking  into  the 
face  of  the  crystal,  be,  oiworxvs  n 
n  flfoted  image  of  M,  in  the  direct- 
ion of  1\N.  The  crystal  may  now 
be  so  changed  in  its  position,  that 
the  same  image  is  seen  reflected 
by  the  next  face,  and  in  the  same 
direction,  PN.  To  effect  tliis,  the 
crystal  must  be  turned  around,  un- 
til abc  has  the  present  direction  of 
be.  The  angle  dbe,  measures,  therefore,  the  number  of  degrees 
through  which  the  crystal  nmst  be  turned.  But  dbc,  subtracted 
from  180^5  equals  the  required  angle  of  the  crj^stal  ahr.  Tlie 
crystal  is,  therefore,  passed  in  its  revolution  through  a  ninnher  of 
degrees,  whieh,  subtracted  from  180,  ^ives  the  required  angle. 
This  angle  might  be  luetusured  by  attaching  the  crystal  to  a  gradu- 
ating circle,  which  shall  turn  with  the  crystal.  This  is  effected  by 
theingenious,  and  beatifully  simple  contrivance  of  Wollaston,  to 
whom  science  is  much  iiidchted  for  rendering  the  above  principle 
of  optics,  subservient  to  the  purposes  of  the  mineralogist. 
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AB  is  the  circle  graduated  to  half  degrees.   By  means  of  the 

vernier,  r,  minutes  are  mensnred.  The  whcol,  tw,  is  attached  to 
the  main  axis,  and  moves  the  <rraduated  circle  toirethcr  with  the 
adjusted  crystal.  The  wiieel,  is  connected  with  an  axis  which 
passes  through  the  main  axis,  (which  is  hollow  for  the  purpose,) 
and  moves  merely  the  parts  to  which  the  crystal  is  attached,  m  or- 
dor  to  assist  in  its  adjustment.  The  contrivances  for  the  adjust- 
ment of  the  crystal,  are  at  (/.  r.  To  use  thr  mstrumcnl,  it  must 
be  placed  on  a  small  stand  or  a  table,  and  so  elevated,  as  to  allow 
the  obsenrer  to  rest  his  elbows  on  the  table.  The  whole,  thus  firmly 
arranged,  is  to  be  placed  in  front  of  a  window,  distant  from  the 
same  from  six  to  twelve  feet,  and  with  the  axis  of  the  instniment 
parallel  to  it.  Preparatory  to  operation,  a  dark  line  must  be  drawn, 
below  the  window  nefir  the  floor,  parallel  to  the  bars  of  the  window. 

The  crystal  is  to  be  attached  to  the  moveable  plate,  by  a  piece 
of  wax,  and  so  arranged,  that  the  edge  of  intersection  of  the  two 
planes  forming  the  required  angle,  shall  be  in  a  line  with  the  axis 
of  the  instrument.  This  is  effected  hy  var^nns:  its  situation  on  the 
plate,  q,  or  the  situation  of  the  plate  itself  or  by  means  of  llie  adja- 
cent joints  uiid  wheel,  r,  .v,  p. 

^Vhen  apparently  aidjust€d,  the  eye  must  be  brought  close  to  the 
crystal,  nearly  in  contact  with  it,  and  on  looking  into  a  face,  part 
of  the  window  will  be  seen  reflected,  one  bar  of  which  must  be  se- 
lected for  the  experunent.  If  the  crystal  is  correctly  adjusted,  the 
selected  bar  will  up]^>car  horizontal,  and  on  turning  the  wheel  w, 
till  this  bar  as  reflected,  is  observed  to  approach  the  dark  line  below 
se^  in  a  direct  view,  it  will  be  found  to  be  parallel  to  this  dark 
line,  and  ultimately  to  coincide  with  it.  If  there  is  not  a  perfect 
coincidence,  tlie  adjustment  must  he  altered  until  this  coincidence 
is  obtained.  Continue  then  the  revolution  of  the  wheel,  m,  till  the 
same  bar  is  seen  by  reflection  in  the  next  face,  and  if  here  tliere  is 
also  a  coincidence  of  the  reflected  bar  with  the  dark  line  seen  di- 
rect, the  adjustment  is  complete ;  if  not,  alterations  must  be  made, 
and  the  first  face  again  tried.  A  few  successive  trials  of  the  two 
faces,  will  enable  one  to  obtain  a  perieci  adjustment. 

When  adjusted,  180°  on  tlie  aic  must  be  brought  opjiosite  0,  on 
the  vernier.  The  coincidence  of  the  bar  and  dark  line  is  then  to 
be  obtained,  by  turning  the  wheel  n.  As  soon  as  obtained,  the 
wheel,  m.  s!!onlfl  he  turned  until  the  same  coincidence  is  observed, 
by  means  ot  the  next  fiicc  of  the  crystal.  If  a  line  on  the  gr;iduatnd 
circle  now  corresponds  with  0  on  the  vernier,  the  angle  is  iiiune- 
duitely  determinea  by  the  number  of  degrees  marked  oy  this  line. 
If  no  line  corresponos  with  0,  we  must  observe  which  line  on  the 
vernier  coincides  with  one  on  The  circle.  If  it  is  the  18th  on  the 
vernier,  and  the  line  on  the  circle  next  below  0  on  the  vernier 
marks  125°,  the  required  angle  is  121°  18' j  if  this  lin©  marks 
i26o  SCy,  the  requued  angle  is  125o  48". 

]f  the  obsenrer  is  imur  sighted,  and  incapable  of  seeing  the  dark 
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line  at  the  ahoxe  distance,  a  slate,  or  board  of  a  similar  form  and 
sizp.  may  \ye  seciirod  on  the  table  at  that  distance  which  best  ac- 
commodates the  eye,  and  its  upper  ed^rc  used  for  tlie  bar  of  the 
window,  and  the  lower,  or  a  line  drawn  on  tlie  board  puiuliol  to 
the  upper,  ibr  the  dark  line. 

When  great  accuracy  is  required,  and  the  inatnnnent  is  near  the 
window,  a  cord  extended  across  the  window  may  be  substituted  for 
the  bar. 

One  of  the  most  importimt  advaniages  of  tliis  instrument,  is  its 
cap^lity  of  measuring  the  angles  of  er\'stals  too  minute  Ibr  the 
application  of  the  common  goniometer.  Indeed,  in  general,  the 
smaller  the  crystal  the  mort'  nrcurate  is  the  result  obtained.  Its 
faces  are  less  freq!iently  interrupted  by  blemishes,  and  are  more 
perfectly  uniform  planes. 

49.  In  goniometrical  measurements,  a  knowledge  of  the  following 
simple  principle  in  mathematics  is  of  great  importance.  "  ThB  mm 
of  the  three  angles  of  a  triangle  cfpnils-  180°,**  or,  in  more  gene- 
ral terms,  T/m-  ,sv/m  of  the  angles  of  n  polt/g^on  equals  ttnice  as 
many  rip-ht  aui^^les  as  there  are  sides  less  tiro^  If  there  are  tive 
sides,  the  figure  contains  2x(&-2}— 0  right  angles  or  540°. 

If,  (see  figure  to  i  36,)  the  angle  CAE  has  been  messured,  the 
angle  ACF  may  be  determined  according  to  the  above  principle, 
by  subtracting  CAE  from  270^.  For  the  two  angles,  BAG,  BOA, 
since  ABO  is  a  right  angle,  equal  90° ;  also,  BAG,  CAE,  BCA, 
ACF,  added  together,  equal  360^.  Subtracting  the  two  which 
equal  90^,  it  leaves  the  sum  of  EAC,  FCA,  equal  to  270°,  and,  con- 
sequently, as  above  stated,  if  EAC  is  determined  we  may  ascertain 
the  value  of  the  other  by  subtracting  from  270''. 

Having  then  measured  EAC,  in  every  instance  when  practicable 
the  angle  FCA  should  also  be  measured.  If  the  sum  of  the  two 
angles  thus  obtained  equals  270°,  we  may  be  quite  confident  of  the 
conectness  of  the  measurement;  but  if  not,  the  measurement 
should  be  repe.  i  1 

If  the  angle  EHl'  is  oblique,  the  ^^nm  nf  the  two  angles  FCA 
and  EAC.  ran  be  obtained,  by  subtraciuig  the  angle  EBF  Iroiu 
180^,  vv  hich  will  give  the  value  of  the  two  other  angles  in  the  tri- 
angle, viz.  BGA  and  BAG,  and  then  subtracting  the  result  thus  ob- 
tained from  36(>°.  This  gives  the  .sum  of  the  two  angles  FCA, 
EAC.  For  example,  if  EBF^IUP,  180""-110^-703.  and  then 
360=^-70'^='490°  If,  therefore,  we  tind  by  the  goniometer  that  the 
two  angles  equal  290°,  the  comcidence  between  experiment  and 
calculation  is  quite  sure  proof  of  accuracy.  If  tfiore  is  not  this 
coincidence,  the  measurements  should  be  repeated.  In  this  man- 
ner may  errors  be  avoided  in  the  measmements  of  crystals,  which 
would  otherwise  obtain. 

Ill  the  deternunation  of  the  primary  of  a  mineral,  the  goniometer 
alone  is  sulhcieut  only  when  the  primary  form  is  actually  before 
the  Observer,  aaditisdemd  to  determine  whether  the  inleiftcial 
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angles  of  the  prism  nrc  ri<rht  or  oblique;  also,  if  oblique,  their 
obliquity.  It  peribruLs,  however,  an  iinportant  service  in  afibrding 
aaedstance  in  the  employment  of  the  other  methods. 

2,  eiMlLAHITT,  OR  DI88IUILARITT  OV  THE  DIFFERENT  FACB0. 

60.  This  method  is  founded  on  the  principle,  that  like  crystalline 
faces  are  invariably  similar  in  lustre  and  general  appearance,  and 

tliat  unlike  faces  may  be  dissimilar  in  those  charactrrs. 

The  faces  may  ditfer  in  their  lustre  merciy,  or  may  be  marked 
by  lines  or  parallel  ridges,  oiid  coiisev^ueui  depressions.  The  latter 
are  termed  striss,  and  such  a  surface  is  said  to  be  striated. 

If  a  right  rectan^ar  prism,  (as  of  iron  pyrites,)  presents  on  ex- 
amination, similar  Imcs  or  stris  on  the  six  faces,  and  also  a  sinu- 
larity  of  lustre,  we  nrr  led  to  infer,  that  th(»  primary  is  a  cube.  If 
tlie  similaniy  existed  between  the  stixfaccs  only,  we  would  conclude 
it  to  be  a  right  sc^uare  prism. 

The  diference  of  lustre  of  different  faces  is  frequently  but  slight, 
and  in  general  appearance  they  are  oAen  very  closely  similar.  We 
are  therefore  rfinipclhd,  in  iiuist  instances,  to  employ  other  mfthods 
of  ;trrivhii(  at  the  |>riiiiary  lorin.  The  dissimilarity  in  iKiriliit'SS 
may  l^e  of  some  imj>oriiUice )  but,  in  general,  it  is  not  suiiicicnily 
disluict  to  be  determined. 

3.  CLEAVAGE. 

51.  This  method  depends  oh  the  observation  of  the  form  obtained 
by  cleavage,  in  connexion  with  the  constant  principle,  that  cleavage 
takes  place  with  equal  ea.se  parallel  to  similar  faces,  and  to  those 

only;  and  that  similar  cleavnires  produce  faces  of  similar  lustre, 
(§  26,  27.)  l\\  o  (  kavacrps  are  s;iid  to  he  similar,  when  obtained 
"with  equal  diiliculty,  or  are  equally  unattiiinable,  iis  well  as  win  ii 
effected  with  equal  ease.  The  following  table  exhibits  the  cleavages 
of  the  several  prismatic  primaries : 

Three  .similar  cleavages  :  Cube  and  Rhombohedron. 

Two  ^imiiar  cJeavageit:  Right  Square  Prism,  Rigbi  Rhombic  Prism,  and  Oblique 
Rhomboidal  Prijro. 

Thrr,-  (iisMiiiiiar  rioavn^es :  Right  Rectsiigtilar  Plism,  Right  Rhomboidal  Prism, 

and  *.>blique  iihomUiiidal  Prism. 

If  we  observe  a  crysUU  with  two  similar  rectangular  cleavages, 
and  a  third  unlike  the  other  two,  the  prmiajy,  according  to  the 
above,  is  a  right  square  prism.  If  the  two  similar  cleavages  are 
obliquely  inrlined  to  one  another,  but  at  the  same  time,  at  right 
ano-Ifs  with  the  third,  the  form  is  a  right  rhombic  prism.  We  may 
^nerally  distinf^uish,  when  the  faces  have  oblique  inclinations,  by 
inspection  merely ;  in  doubtful  cases,  the  j^oniometer  may  be  era- 
ployed.  '  When  we  observe  three  equal  oblique  cleavages,  the  form 
under  consideration  is  rhombohedtal ;  if  these  cleavages  are  rectan- 
gular, the  foim  is  the  cube. 
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Minute  ohson^ation  is  seldom  required  in  the  determination  of 
the  siinilurily  of  two  rleavaj^s ;  lor  tlie  ditFerence,  if  uny  exists,  is 
usually  strongly  marked.  Anhydrite  is  a  single  exception  to  this 
lemark.  Its  thfee  rectangular  cleavages  axe  quite  simUar,  though, 
with  close  examination,  peculiarities  are  readily  observed  jn  each 
of  them. 

The  employni«'iit  of  this  nit  tliod  of  determinlnsi;  the  [)rirn.-irv  form, 
is  often  attended  with  considerable  unccrtunity,  ansnig  Irom  tiie 
existence  of  other  cleavages  in  crystals,  besides  those  parallel  to  the 
faces  of  die  primary.  Some  reference  to  this  subject  has  already 
been  made  in  §  27,  6,  where  it  is  stated  that  a  rhombic  prism  may 
have  the  cleavage  of  n  rectangular  prisrn.  and  vice  versa.  In  these 
casfes,  we  must  decide  from  analo<r^^  (  itlier  assuming  those  pluues 
to  be  primary,  parallel  to  which  cleavage  is  obtained  with  the  great- 
est facility,  or,  in  some  instances,  those  which  are  of  the  roost  fre- 
quent occurrence.  The  instances  are  very  numerous  in  which  this 
character  entirely  fails  of  affording"  nnv  nssistnnee.  on  aecount  of 
the  dilliculty  with  which  cleavage  is  obtained.  ( )('(NLsionally,  we 
may  be  guided  by  the  cleavage  joints,  which  are  sometuncs  apparent 
when  cleavage  is  unattainable. 

4.  SITUATION  OF  SECONDARY  PLANES. 

52.  This  is  the  ntost  important  of  the  four  methods  for  the  determi- 
nation of  the  primary  of  a  crystal.  It  will  merely  lead  us,  how* 
ever,  to  the  class  to  which  the  crystal  belongs,  as  all  the  forms  of 

the  snmr  class  mnv  hjive  \h<^  same  secondaries.  For  example;  the 
rlioiiiltir  |irism  may  occur  under  the  form  of  a  secondary  rectangu- 
lar, and  all  the  modi iicat ions  of  a  rectangular  prism,  may  be  referred 
to  a  right  rhombic,  (§  10.)  But  for  the  determination  of  a  mineral, 
a  knowledge  of  the  class  is  usually  sufficient  This  being  known, 
by  an  examination  of  the  angles,  if  convenient,  and  other  charac- 
ters, we  soon  arrive  at  the  name  souixlit.  Genernlly  the  planes*  on 
two  or  three  edges,  or  on  an  angle  or  two,  are  sullicient  ibr  this  pur- 
pose, and,  consequently,  an  uiiperfect  crystal  is  often  adecjuate  to 
give  full  information.  The  goniometer  may  frequently  atford  as- 
sistance, but  usually  the  results  may  be  obtained  by  mae  inspection. 

The  prineiplrs  of  this  method  have  already  \yeen  laid  down  in 
§  2b:  they  dcjx'iid  on  the  law,  that  si//ill'/r  p'lrfs  of  n  rn/sfal  are 
similarly  modijied.  Accordij^  to  this  law,  the  Ibllowing  table  is 
constructed,  in  which  the  peculiarides  of  the  situation  of  secondary 
planes  in  each  cla^,  are  so  laid  down,  that  the  whole  may  be  com- 
prehended  at  a  single  glance. 

The  position  of  the  rio-ht  rhomboidal  prism,  assumed  in  the  table, 
is  that  represented  in  fig.  88.  The  peculiarities  of  its  secondary 
planes,  with  reference  to  its  situation  on  its  rhomboidal  base,  are 
described  in  a  note. 


Digitized  by  Google 


ass's 


W -g  I  3  tj  .5 

bf '  c  e  fc-  Si  '/5 

"i*  »  t-  (/.  ^2 

.S"t:  •  fee  ^ 


—      ^  ^  —  — 


•3 

if 


IS 

e 

25" 

:a 
|i 

■  art 

c1 


•85 

IS 

2  2 

s| 

11 

•s'S 

"it 
II 


g 


Digitized  by  Google 


BBTSRMINATtON  OF  PBIMART  FORMB. 


39 


In  tlie  determination  of  the  siTnil.int\  or  dissimilarity  ol  pUuics, 
the  loilowing  laws  are  of  iho  utmost  importance,  and  their  applica- 
tion will  often  prove  a  similarity,  where,  from  the  great  diasimilarity 
in  the  size  of  the  planes,  it  was  not  supposed  to  exist. 

1*  Planes  equally  inclined  to  the  same  plane,  are  similar. 

2.  PloTiPs  etjually  inclin<  fl  to  siniil  tr  plrmps,  nrc  similar. 

54.  The  following"  ;ire  a  i'vw  ox-n  ij  li  s  u  liit-  mode  of  applying 
Uiis  table.  We  may  select,  liibi,  lig.  i,  oi  ilie  species  iron  pi/rUes. 
Its  primary  form  is  required. 

We  inquire,  firsts  are  all  the  edges  similarly  modified?  We  ob- 
serve that  they  arc ;  and,  thercfon-,  liie  crystal  bf  !ono:s  to  the  mono- 
metric  system.  The  pnrtinil  ir  prniiary  may  be  determined  by 
either  of  the  three  precedmg  meiiiods. 

The  perfect  symmetr^r  in  the  forms  of  this  class  is  so  remarkable, 
that  a  cursory  glance  will  distinguish  them  immediately  from  any 
of  the  other  classes,  without  a  particular  examination  ot  the  aboye 
fiict 

Respecting  a  figure  of  calcareous  spar,  (see  the  description  of  this 
species,  m  the  descriptive  part  of  this  treatise,)  we  ask  the  stuMe  ques- 
tion, but  find  that  all  the  edges  are  not  similarly  modified,  and  the 
angles  are  not  truncated  or  beveled.  The  general  appearance  of  the 
crystal  alone  would  distingfuish  it  from  the  monomctric  forms.  We 
procee<l  and  inquire  scminl.  Is  the  numlier  of  similar  planes,  at  f  vch 
extrcnruty  of  the  crystal,  m  any  instance,  either  three  or  a  multiple 
of  three?  We  observe,  in  the  figure,  one  R  at  the  upper  end,  and 
two  at  the  lower.  These  latter  must  have  their  opposites  above, 
and,  therefore,  there  are  three  R  s  at  the  upper  extremity.  This  is 
sufficient  to  de»  idi^  the  question  in  the  affirmative.  But,  looking: 
farther,  we  also  find  thnt  there  fire  three  planes  e,  two  are  visible 
at  the  up|)er  extremity,  and  tiie  third  is  seen  below.  In  these  ex- 
aminations, it  may  be  taken  as  an  invariable  rule,  that  the  nun^ 
ber  of  faces  of  any  one  kind,  represented  at  both,  extremities  of  a 
Jimirc  of  a  crystal,  indicates  the  number  actually  existinjr  at  enrh 
extremity,  and  for  the  reason  that  each  face  has  one  similar  to  it, 
diagonally  opposite.  Hemihedrism  produces  some  exceptions,  but 
they  will  cause  no  difficulty  in  the  application  of  the  above  prin- 
ciple. 

To  continue,  we  observe,  on  this  principle,  six  planes  e',  at  each 
extremity,  six  planes  c^,  three  planes  a"  and  a'  \  so  that,  in  every 
instance,  tlie  number  of  planes  of  the  same  kind  is  cither  three,  or 
a  multiple  of  three.  The  st^me  will  prove  to  be  the  fact  witii  the 
figures  of  apatite,  quartz, 

We  therefore  conclude,  that  this  crystal  has  either  a  rhombohe- 
dron  or  a  hexacronal  prism,  as  its  primary :  that  is.  it  belonafs  to  the 
cI.'LSs  Tetrarnun.  We  may  uiler,  that  the  rhomboheflrt>Ti  is  the 
prmiury,  from  the  occurrence  of  only  three  planes  of  some  kuids ; 
the  hexaflonal  prism  is  always  modified  with  at  least  six  planes  of 
each  kind,  at  each  extremity.  See  fi^ires  of  crystals  of  beryl,  d^. 
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For  fa rtlior  elucidation,  we  niav  ooiisidtT  tiirnros  of  (Th-  ^jiocies 
pyroxene  and  anorthite.  hi  answer  to  the  lir«t  and  st  corni  (|uenos, 
witli  respect  to  these  figures,  we  receive  a  negative  reply.  There 
are  not  three  planes  of  any  one  kind  at  either  exttemi^  of  these 
crystals.  We,  hence,  make  t}i<'  f/t  ird  inquiry,  are  the  nont  supe> 
rior  basal  edges  and  anplfs  moditicd  iii  thr  same  manner  as  those 
holow,  or  the  post' -rior  ahovf  .'    'i'lns  is  not  true  witli  either  fijnire. 


above ;  so,  also,  there  are  two  planes  on  an  inferior  basal  ease  of 
anorthite,  and  but  one  on  the  corresponding  superior.  Other  planes 
concur  in  deciding  the  question  in  the  negative :  but  a  single  in- 
stance is  sulhcient. 

The  figures,  therefore,  Ix  K^iin:  to  obUque  prisms,  and  niay  be  of 
tlie  class  Momclinala  or  Ti  irlmala. 

We  (hen  make  the  subordinate  inquiry,  Are  there  two  adjacent 
or  approximate  similar  planes  in  tin  <  rysials.  Ii  iIk^  fi 'jure  of 
p\Toxcne  we  observe  two  similar  M^.  If  we  doubted  their  sim- 
ilariiv.  u*e  misfht  decide  it  bv  fhtfbiiL''  witb  ibo  n-oniomrtpr.  that  e 
inclitied  equally  on  tficst^  plaiu  s.  Our  couelusum  is  then  imme- 
diate, that  the  crj'stal  belongs  to  the  Monoclinato  system.  \Vc 
might  also  observe  the  pairs  of  faces,  d,  o,  a,  a,  &,c.,  and  thus 
could  dispense  with  any  measurement. 

(>!i  examiiiiti^T  tl'*'  fliT'ir""  of  aiiorlhiti'  w  ith  the  same  inijuiry,  we 
find  no  adjaiM  iii  or  ajiproximate  similar  planes ;  no  plane  on  the 
edge  P  :  T,  corresponding  wilh  that  on  the  edge  P  :  M.  The  planes 
a,  a-y  which  appear  to  be  similar,  are  unlike  in  their  inclinations, 
and  are  therefore  dissimilar.  Indeed,  look  the  whole  figure  through, 
we  find  no  two  similar  planes.  We  hence  have  no  room  for  a 
doubt,  that  this  crystal  is  tridinate. 

Airain.  AV  uh  a  view  of  examininjj  fig.  2,  of  the  sjR  i  h  s  Itvavy 
fipar,  we  make  the  same,  Jirstj  second^  and  third  incpiiries,  iuid 
find  that  the  reply  to  each  is  in  the  negative.  We  observe,  that  the 
similar  planes  are  not  in  any  instance  a  multiple  of  thre<>,  that  there 
are  similar  {)Ianes,  a  a.  a  a.  c  e,  at  each  extremity  in  front.  AVc. 
therefore,  continue  the  investigation,  by  making  the  fonrtli  nniuny, 
Are  there  in  each  instance,  four  or  eight  similar  secondary  planes 
at  the  extremities  of  the  crystals,  or  are  there  but  two,  and  not  more 
than  four,  of  some  planes?  We  observe  but  two  planes,  a.  We 
need  look  no  farther ;  the  crystal  belongs  to  the  trimetric  system. 
If  we  look  farther,  we  find  only  two  plane*?,  n.  and  four  planes,  o. 
If  these  four  planes  wero  tbc  only  scrondarifs  at  t'acli  «>xfrcmily.  it 
would  be  necessary  to  look  to  the  planes  on  the  edges,  and  ask, 
fifthly^  Are  all  the  lateral  edges  similarly  tnmcated  or  beveled  ? 
Hni  evidently,  the  plane  e  differs  £rom  plane  e.  This  decides  again 
the  figure  to  represent  a  trimetric  solid.  With  reierence  to  fitr-  3,  of 
idocrase,  we  observe  the  later.il  edge^  similarly  tnnu  ati  d  and  b(  V- 
clcd  ;  we  also  find  eight  planes,  o',  o",  o'",  o*.  ^c.  'I'he  ctHicluMon 
is  tlierefore  drawn,  without  hesitation,  that  ilie  figure  belongs  to  a 
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dimetric  crystal,  and  has  a  right  square  prism,  ox  a  square  octahe- 
dron §0>t  its  primary. 

The  reader  is  advised  to  select  from  the  figures  in  the  descrip- 
tive prirt  of  this  treatise,  and  attempt  to  apply  the  above  principles, 
in  order  to  becoinf'  fully  acijuaiuted  with  them.  In  tlicir  applira- 
tion,  if  the  crystal  iuts  a  prismatic  form,  we  may  consider  any  of 
the  faces  of  Uie  prism  as  lateral  planes,  (with  this  restriction,  thai 
if  one  of  two  similar  planes  be  seleeted,  the  other  must  also  be,)  for 
the  above  interrogations  will  apply  equally  well,  whatever  selection 
be  made,  and  the  conclusions  will  eijually  correct.  Thus,  in 
the  tio'ure  of  heavy  spar,  we  may  assume  e  and  ?  for  priinnni'^  planes, 
and  still  lite  conclusion  will  be  obtained,  that  the  crystal  i&  tri- 
metric. 

DlFPICITLTIBfl  IN  TfiE  DEYBRMtirATlOlf  OF  A  PRIMARY  ARISIITO 

FROM  P8BVDOMORPHI8M. 

06.  A  pseudomorpkmtt  crystal,  is  one  which  possesses  a  form 
fftol  if  foreign  $o  ii^  and  wkiek  ii  hm»  rwaved  frmn  some  oMer 

ttoise^  distinct  from  its  own  powers  of  crystallization. 

Pseudomorphous  rr\'stals  may  arise  in  different  ways ;  eitlu-r  by 
the  inhltratioii  of  loreiijn  matter  into  the  cavities  of  decomposed 
crystab ;  by  the  external  accretion  of  foreign  matter  on  the  sur- 
faces of  crystals ;  or  by  a  docompositioii  of  a  mineral,  and  its  grad- 
ual reolacement  by  another  posse^in^  some  points  of  lesemblance 
with  the  orifrinal  mineral  in  its  rhi^TTUcal  constitution. 

The  two  hrsl  methods  nre  readily  comprehended;  in  the  tirst, 
the  cavity  acts  the  part  uf  a  mould,  and  j^ves  all  it^  peculiarity  of 
fiurm  to  the  mineral  that  may  infiltrate  Into  it  ]  in  the  secono,  a 
series  of  coatings  are  supposed  to  be  formed  around  a  crystal  and 
thus  to  i)roduce  a  soUd,  presenting  the  form  of  the  included  crystal, 
tho!io-)\  entirely  different  in  eli»>niif^;il  composition.  Tii«'  Iftsf  luethod 
staled  above,  is  by  far  the  m^-^t  in  iiicnt  source  of  pscudoniorphs, 
though  the  process  by  which  liicy  iiave  been  formed  is  often  very 
obscure.  A  number  of  changes  of  this  kind  have  been  described 
by  Haidinger,  in  vols,  ix  and  x,  of  Brewster's  Edinburgii  Journal. 
Spectilfyr  iron,  the  form  of  whose  cr\-stuls  is  rhombohedral,  has  been 
observed  in  regular  octahedrons,  which  is  the  primary  of  ;7?<?/j^we/ic 
iron  ore.  The  crystal,  originally,  l>elonged  to  the  latter  species  ; 
but  a  change  of  composition  hss  taken  place,  without  an  accom- 
panying change  in  the  external  form.  Mametic  iron  consists  of 
one  atom  of  protoxyd,  and  two  of  peroxyd  or  iron ;  specular  iron, 
of  pure  peroxyd  of  iron :  the  only  change  required,  therefore,  is 
an  additional  oxydation  of  the  protoxyd  of  iron,  by  which  the 
whole  becomes  peroxyd  or  specular  iron,  hi  a  similar  niiuiiier, 
crystals  of  carbonate  of  lead,  or  white  Uady  are  occasionally  changed 
into  minium^  or  oxyd  of  lead,  without  the  least  alteration  in  exter- 
nal form,  the  strisB  of  the  surface  remaining  perfect.  Similarly^ 
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minium  may  present  the  form  of  galena ;  Witherite,  or  carbonate  of 
baiytes,  the  form  of  sulphate  of  barytes  or  heavy  epar ;  tungslofie  of 
iron  or  volfram,  the  form  of  tungstate  of  lime,  6cc.  In  the  last 
instance,  there  is  merely  a  substitution  of  iron  for  lirno,  which 
wotiid  readily  take  place,  provided  iron  were  present,  if  any  docom- 
poiiiug  agent  should  remove  tlio  iin¥3.  Forms  ol  this  kuid  have 
been  observed  at  Monroe,  Conn.  Other  imtanees  at  mom  difficult 
ezplanatum,  are,  the  pseudomorphe  of  Prehnite,  imitatiTe  of  anal- 
cime ;  of  steatite,  imitative  of  quartz  or  calcareous  spar ;  of  quartz, 
imitative  of  fluor  or  calcareous  spar.  Huidin<jf*r  supposes,  with 
respect  to  the  la.st,tliat  water,  (•liarnr'd  with  i  .•irl)onic  acid,  and  by 
that  means  holdino-  silica  in  solution,  may  have  dissolved  the  ori- 
ginal species,  and  de{)osited  the  siliceous  matter  in  its  stead.''  It 
has  long  bet  u  disjuited,  whether  the  crystals  of  serpentine  were 
pseudomorphous.  This  subject  has  lately  been  investigated  by 
A.  Quenstcdt,  {Annnlen  dcr  Phy^tik^  etc.  i\o.  1 1 .  \  who  finds 
them  identical  in  form  with  crystals  of  chrysolitr,  ;ui(l  sbows,  that 
the  change  requires  merely  an  addition  of  water,  aiid  a  removal  of 
a  part  of  the  magnesia,  and  may,  therefore,  be  effected  by  the  v«iy 
common  agents,  aqueous  vapor  and  carbonio  acid.* 

It  may  be  doubted  whether  the  first  species  of  pseudomorphism 
pointed  out  above,  ever  takes  place  in  nature.  More  prohjibly, 
tho.sc  cases  which  have  been  supj)osed  instances  of  it,  would  more 
correctly  be  referred  to  the  last  method. 

Pseudomorphous  crystals  are  distin^iished,  generally^,  by  their 
rounded  ansfles,  dull  surfaces,  destitution  of  ideavage  joints,  and 
often  ^rnuuTar  composition.  Their  surfi[ices  are  fVequcnlly  drusy, 
or  covered  with  minute  crystals.  Occasionally,  however,  tlie  ro- 
semblance  to  real  crystals  is  so  very  perfect,  that  they  are  distin- 
guished with  difficulty.  A  total  want  of  cleavage  is  their  most 
constant  peculiarity. 


CHAPTER  IV. 

COMPOUND  CRYSTALLINE  STRUCTURB. 

56.  The  comj)oun(l  crystalline  structure  of  minerals  may  arise 
cither  from  a  modilicaiion  of  the  regular  laws  of  crystallization,  re- 
sulting from  the  nature  of  these  laws,  or  a  modification  produced 
by  the  influence  of  other  causes,  in  connection  with  these  laws. 


•  Seipentla?  is  represented  by  the  foUorving  fonmila:— 

2Mg  fiP+8Mjg*     and  chrysolite  by  M^*. 

If  to  lour  aioim  of  chrysolite  =:M^'^'=2Mir^^-f  M^,  we  add  ti  aioms  of  water 

=6H,  we  obtain  for  serpentine,  2M^^S--f  3MgH',  together  with  three  tUMDSOf 
magnesia,  which  are  separated  Ciroia  the  compound. 
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In  the  first  case,  the  mineral  still  presems,  externally,  crystalline 
fiustti,  and  the  individuals  consiist  of  two  or  more  crystiUs  intimately 
luiited  in  their  internal  straotuie.  They  are  called  Compcund  or 
7\oin  Crystals. 

'Vhe  second  kind  ol"  compound  structure  is  exonij^lificfl  in  speci- 
iiR'iis  which  are  s;ud  to  be  imperlectly  crystalline,  mid  wlucli  are 
aggregations  of  numerous  imperfect  crystals,  either  laterally  ap- 
powd|  as  in  the  fibrous  structure,  or  connisedly  mingled,  as  in  min- 
erals of  a  granular  structure. 

1.  COMPOUND  CRYSTALS. 

S7.  Compound  cn^stals  arc  the  analogies  of  monsters  in  tho 
auiinal  kiiitrdom.  They  may  be  composed  of  two  united  crystals, 
or  of  several. 

Compouthd  CrystaUi  composed  of  two  individuals^  or  Twin 

Crystals. 

Representations  of  some  of  ihese  compound  forms  are  g-iven  in 
figs.  13,  14,  15,  10,  PI.  III.  Their  structure  may  be  imitated  by 
cutting  a  model  of  a  crystal  in  two  halves,  inverting  one  of  the 
halves,  or  revolving  it  18(F,  and  then  applying  it  thus  inverted  to 
the  otiier  bringing  the  same  surf^ices  in  contact  that  were  sepa- 
rated, l-'itr.  128  is  an  octahedron.  \\  Inch  is  represented  as  cut  in 
two  in  the  plane,  a,  6,  c,  </,  e,J\  Ji  we  now  revolve  one  half  60°  or 
180^,  and  reapply  it  to  the  other,  it  produces  the  ibrms  in  fig.  199. 

If  a  rhombic  prism  is  divided  in  a  vertical  plane,  parallel  to  a 
lateral  face,  (fig.  130,)  as  it  were  on  an  axis  passing  from  M  to  the 
opposite  fiice,  the  form,  (fig.  131,)  is  obtained.  This  is  easily  veri* 
fietl  by  actual  exj)eriment. 

If  tiie  same  rhombic  prism  were  divided  in  the  diagonal  section, 
and  a  similar  revolution  of  one  half  were  made,  no  twin  crystal 
would  result  But  wcrt;  the  prism  an  oblique  rhombic,  in  which 
case,  tlie  base  would  be  inclined  to  the  lateral  planes,  a  solid  simi- 
lar  to  that  in  fig.  14,  PL  ill.,  would  be  obtained. 

1  9 


The  £irst  of  the  above  figures  is  a  rigljl  sij^uure  prism,  termiiialed 
by  lour  ^i^  pyramids.   Th^.  soM  ve  may  bisect  ud  the  plane, 
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which  is  a  diagonal  section  passiiiir  Irom  one  solid  angle  to  tho  op- 
posite.  One  half  inverted  and  applied  to  Uie  other  produces  lig.  2. 

We  hare  thus  described  all  the  kinds  of  twin  crystals  oomposed 
of  two  individuals,  that  occur  in  nature. 

1.  In  the  Jir»if  composition  was  ejected  parallel  to  a  primary 
face, 

2.  In  the  st  r^nnl.  parallel  to  a  plane  on  an  edge. 

3.  In  the  third ^  parallel  to  a  plane  on  an  angle. 

The  plane  on  on  edge  referred  to,  is  the  truncatittflf  plane  of  the 

same,  or  what  corresponds  to  it  in  the  inequilateral  primaries;  that 
is.  it  hns  tlio  sini[)!f'  r;itio  1  A:  1  B.  S;").)  Al<o  ihf'  pinne  on  an 
aiiLrli'  is  the  tnincatui^  plane  of  tlie  same,  or  tliat  whicli  has  tiie 
siiupU^  ratio  1  A:  1  B:  1  C. 

The  twin  crystals  produced  by  the  above  methods,  will  hereafter 
be  descri  1)0(1  as  twin  crystals  of  the  first,  second^  and  third  kinds. 

Composition  parallel  to  sonic  other  plane  on  .iti  odirt',  or  anffle, 
occnsioiKilly 'H'onrs  in  crystals  which  are  h<»niilii drally  moditifd, 
or  which  invariably  present  n  rertinn  secondary  lorni,  provnig 
some  peculiarity  in  die  natiue  of  the  attractions  by  which  the 
crystal  is  governed. 

These  crystals  may  be  modified  by  secondary  planes  in  the  same 
manner  as  simple  crystals,  and  thus  are  often  pnxluced  some  of  the 
most  complex  solids  that  engage  the  attention  of  the  crystallogra* 
pher. 

Fig.  16,  PI.  III.,  is  a  scalene  dodecahedron  of  calc  spar,  in  which 
composition  has  apparently  taken  place,  parallel  to  a  horizontal 
section  throuirh  its  centre.  By  considering  the  situation  of  the 
primary  rlioiuhohedron  in  tliis  solid,  it  is  perceived  that  th<^  rom- 
position  is  parallel  to  thr*  plnno  tninrntinir  thf  terminal  solid  an<;le, 
and  is,  coiis<'c|uently,  ul  the  third  kind.  This  liuurc  presents  none 
of  the  faces  ot  the  rhombohcdron,  which  indicates  the  perfect  union 
that  exists  between  the  two  individuals,  or  rather,  that  their  union 
was  cotemporaneous  with  the  commencement  of  their  formation, 
and  pror  eeds  from  the  double  nature  of  the  first  f^tone  that  was 
laid  111  the  ronstnirfinn  of  the  crystal.  These  tonn'<  are.  m  this 
respect,  distinct  iroia  a  kind  of  com|X)und  crystal,  arising  from 
the  union  of  two  crystals  some  time  subsequent  to  the  commence- 
ment of  their  formation.  The  forms  above  described,  are  connaial 
compound  crystal,  those  just  referred  to,  postnatal ;  the  commence^ 
mencement  of  the  tormer  bein^  cotemporaneous  with  that  of  fhe 
crystals  coinposmg  them,  while  m  the  latter,  it  is  subsequent  to  the 
same. 

Compound  Crystals,  composed  of  more  than  two  Individuals. 

58.  The  same  kind  of  composition  often  takes  place  parallel  to  more 

than  one  primary  face,  rdn-p.  or  an<jle,  and  thus  are  produced  com- 
pound crystals,  composed  of  seve-ral  iiidividuals.  l-'iir.  3.  pi  IV., 
is  a  hexagonaliy  pribmauc  crystal  of  white  lead,  m  which  composi- 
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tion  has  taken  plaee  peiallel  to  two  primajry  hem.  This  crystal  re- 
sembles a  secondary  to  a  rhombohedron  or  hexagonal  prism^  but  ia 
distinguished  by  tlie  inequality  of  its  lateral  angles.  Fig.  6,  PI.  IV., 
is  a  stellated  form  of  carbonate  of  lead,  in  which  the  compoaition 

is  parallel  to  all  the  lateral  faces. 

This  subject  will  be  continoed  more  at  length  iu  a  future  sec- 
tion when  treating  of  the  internal  atructttie  of  cryatala. 

Compound  crystals  may  usually  be  distinguished  by  their  le- 
ontorinfT  nnirU's,  or  fty  the  stria-  on  tlicir  Mirface.  These  striae  meet 
at  an  angle  m  the  line  w  here  composition  has  taken  place.  (See  a 
figure  of  a  eoiiijKiund  crystal  of  chrysoberyl.) 

It  is  very  possible  that  twins  of  the  fiiat  lund  may  occur  in  the 
lectangular  prisms,  which  aie  not  distinguishable  on  account  of 
the  rectangutarity  of  the  cr^^stals.  An  attempt  Id  ibnn  a  twin  crys- 
tal of  tlip  first  kind  out  of  a  rtct  in-Milar  prism,  that  won't!  exhibit 
its  coi)ij)oiui(i  striTttire,  would  be  mulfectual.    It  requires  obliquity 


the  occurrence  of  a  compouna  nature,  in  crystals  of  this  kind,  have 
been  detected  by  9ir  David  Brewster,  by  the  assistance  of  polarized 
light. 


59.  We  have  already  defined  postuatiil  twms,  to  be  those  in  which 
the  composition  has  taken  place,  after  each  crystal  had  attained 
some  considerable  size.  Pigiire  9,  of  quartz,  represents  one  of  these 
double  cn-<;tals.  The  simple  crystals  in  These  instances  are  uni- 
forniiy  united  by  siiuikur  parts,  and,  consequently,  iiave  tiieir  simi- 
lar laces  pju-allel. 

Groups  of  crystals,  consisting  of  aggregations  of  crystals  of  va- 
rious sizes,  are  uequently  instances  of  postnatal  composition.  OfteUi 
however,  the  aggregation  is  very  irregular. 

The  doubly  irenictilnted  crystals  are  instances  of  a  second  kind  of 
postnatal  conqjouud  crystal.  One  of  the  forms  is  repre^^'iited  in 
fig.  12,  PI.  IV.  These  geniculations  were  evidently  formed  after  Uie 
crjrstal  had  attained  some  size,  and  not  at  the  commencement  of  its 
formation.  (For  a  more  particular  account  of  the  structure  of 
these  forms,  see  the  remarks  on  Crystallography,  (i  74 — ^79.) 


60.  The  greater  part,  and  probably  all,  of  the  specimens  of 

minerals  that  occur  on  our  globe,  may  fx;  described  as  aggregatintis 
of  imperfect  crystals.  Even  those  whose  structure  appears  tlie 
most  purely  impalpable,  and  the  most  destitute  internally  of  any 
similarity  to  crystallixation,  are  probably  composed  of  crystalline 
grains.  An  examination  of  Chalcedony  by  means  of  polarizied  light, 
by  Sir  David  Brewster,  has  proved  this  to  be  true  with  respect  to 
this  mineral,  and  £aw  species  occur  which  appear  to  the  eye  more 


1^.    Soiue  undoubted  instances  of 


PoHnatal  Compound  Vnjs  fals. 


2.  AGG&EGATI024S  OF  IMPERFECT  CRYSTALS. 
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perfect  specimens  of  a  complete  absence  of  crystallization.  Indeed, 
what  is  still  more  remarkable,  according  to  Sir  David  Brewster, 
the  phenomena  of  polarisation  have  proved  that  the  jellies  of 

OTnng'es  and  nrooseherries  are  really  crystMHized,  and  that  th<'v*M'pn 
possess  double  ri  traciion.  "  We,  consequently,  shall  include  umier 
the  above  head^  all  liie  i-emaining  varieties  of  structure  in  the  min- 
eral kingdom.  The  onlv  certain  exceptions  are  liquids  and  gasea^ 
and  these  are  so  few,  and  require  so  few  remarks,  that  a  separate 
caption  for  them  is  thoug-ht  unnecessary. 

The  individuals  composing  imperfectly  crystallized  individuals, 
may  be 

1.  ColumiiSy  or  fibres^  in  which  case  the  structure  is  columnar, 

2.  Thin  lamimB,  producing  lameUar  structure. 

3.  QrainSi  constituting  the  granular  structure. 

1.  Columnar  laitructnre. 

r»l.  ,\  minernl  pos-esses  the  columnar  structure,  wl^rn  it  is  com- 
jiosed  of  elongated  columns.  These  columns  vary  much  in  their 
relative  situation,  and  produce  several  varieties  of  the  columnar 
structure. 

Fibrous  ;  when  the  columns  or  fibres  are  parallel.  Ex.  gypsum, 

asbostiis. 

Retinilafpfl ;  when  the  fibres,  or  cnlunins,  eross  in  various  direc- 
tions, und  produce  an  appearance  having  some  resemblance  to 
a  net. 

Stellated,  or  stelUdar;  when  they  radiate  from  a  centre  in  all 
directions,  and  produce  a  star-liko  appearance.  Ex.  stilbite,  gyp- 
sum. 

Radiated^  divergent ;  when  the  crystals  radiate  froTn  a  eentre, 
but  not,  necessarily,  so  as  to  produce  stellar  foruiii.  Ex.  quartz, 
gray  antimony. 

Globular^  ran'i  fnnn ;  wlien,  by  radiating  from  a  centre  in  every 
direction,  a  spheriral,  hemispherical,  or  kidney-shaped  form  is  pro- 
duced. Wlien  attached  as  they  usunll y  are  to  the  surface  of  a  rock, 
these  are  described  as  implanted  glubnles.  If  the  surface  of  the 
globular  masses  is  rou^h  with  minute  terminations  of  small  crys- 
tals, it  is  described  as  drusy.  This  term  is  also  applied  to  other 
varieties  of  structure,  with  surfaces  similarly  roughened  by  crys- 
talli/ntion. 

Botryoidal ;  when  there  is  a  tendency  to  radiation  from  acciitre, 
and  the  surface  formed,  is  covered  with  rounded  prominences.  The 
name  is  derived  from  the  Greek,  co-^^;,  a  hunch  of  grapes.  Ex. 
haematite,  Chalcedony. 

Mam77iiUary ;  resembles  the  botryoidal,  but  is  composed  of 
larger  prommeuces. 


•  Bvewaier's  Ed.  Jour,  m     p.  M. 
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The  fibres  are  described  as  JUif&rm  or  copttfory,  when  Tery 

slend*  r  nnd  much  elongated. 

^Ualaciiiic  ;  when  the  fibres  radinte  from  n  rentral  cohimn. 

This  term  is  generally  applied  to  nuiierals  ol  a  certain  mode 
of  fomuuion  rather  than  peculiarly  of  internal  structure.  Those 
forms  are  called  stalactites  which  have  been  produced  by  the 
percolation  of  water,  lioldin^"  in  solution  some  mineral  mntter, 
through  the  rocky  root's  of  caverns,  or,  it  may  be.  small  cavi- 
ties. The  evaporation  of  the  water  produces  a  deposit  of  the  mine- 
ral matter,  and  gradually  forms  a  long  pendant  cylinder  or  cone. 
The  internal  structure  may  be  perfectly  crystalline^  or  may  con- 
sist of  fibres  radiating  from  the  central  column.  Carbonate  of  lime 
is  the  prinri^Kd  minerni  that  presents  the  above  fomis.  It  is  ob- 
served also  m  Chalcedony,  Gibbsite,  brown  iron  ore,  and  many  other 
species. 

2.  Lametlar  Struehtre, 

62.  The  structure  of  a  mineral  is  lamellar,  when  composed  of 
plates  or  leaves.  The  laminai  may  be  curved  or  straight,  and  thus 
^ve  rise  to  the  curved  lamellar,  and  straight  lamellar  structore. 
Ex.  tabular  spar,  some  varieties  of  gypsum,  talc,  dec. 

3.  Orant$lar  Structure. 

63.  The  grouulttx  paxticles  of  cunipo^itiou  difiei  much  in  tfieir 
sise.  WiM&  'wmf  eoarse,  the  mineml  is  described  as  taanely  gran^ 
vfar ;  wlien  fine,  as  Jm^gramtl&r  ;  afid  if  not  distifiguishable  by 
the  naked  eye,  the  structure  is  termed  impalpable.  Examples  of 
tb<^  fi'-st  may  be  observed  in  granular  carbonate  of  linif".  r.^lo- 
phoriue,  the  coccolitc  variety  of  ])yroxeiie  ;  of  the  second,  in  some 
varieties  of  specular  iron  j  of  the  last,  iu  Chalcedony,  opal,  oiid 
mo0t  of  the  mineral  species 

Tlic  above  terms  m  indefiaita^  hut  from  necessity,  as  there  is 
every  decree  of  fineness  of  slrnclnre  in  the  mineral  .sjM'cies,  from 
the  perfectly  impalpabie,  through  all  possible  shades,  to^the  coaiseat 
granular. 

Globular  and  leniform  ih4^;>es  are  occasionally  presented  by  min- 
erals of  a  lamellae  or  granular  . structure. 
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SECTION  II. 

CRYST ALLOGEN Y. 

64.  The  following'  remarks  on  Crystal losfeny,  OF  the  ibrmatioa 
of  minerals,  will  be  distributed  in  two  sections. 

1.  The  theoretical  part,  in  which  will  be  considered  the  various 
theories  which  have  been  adduced  to  acoount  for  the  stroctare  of 
crystals,  and  a  particular  account  of  that  which  appears  to  be  most 
consistent  with  observed  facts. 

2.  The  practical  part,  includins:  the  difTerejU  processes  of  crys- 
tallization and  the  attendant  circumstances. 


CHAPTER  I. 
TBEOEBTICAL  CRY8TALL0QENY. 

THEORIES  OF  VARIUUB  AUTHORS. 

65.  The  question  nntnmlly  arises  in  the  mind  of  the  student  of 
nature,  what  are  the  laws  }»y  which  molecules  are  .siiperini])Osed  on 
molecules  in  perfect  order,  and  these  tiny  yet  wonderful  specimens 
of  arehifectare  constmeted?  What  is  this  cryBtallogenic  attraction? 
What  the  nature  of  the  ultimate  particles  of  matter  f 

.Speculations  on  these  subjects  have  displayed  the  inceTiuity  of 
men  of  science  in  various  ao^s  of  the  world.  The  (Ireeiaii  phi- 
losophers, to  account  for  the  various  phenomena  in  nature,  ima- 
gined these  ultimate  particles  or  atoms  to  be  at  different  times, 
round,  oval,  lentictilar,  flat,  gibbous,  oblong^,  conical,  smooth, 
iou|^h,  quadrilateral,"*  and,  to  afford  these  atoms  the  means  of 
uniting  in  the  production  of  compounds,  proviflr>d  them  with 
hooks.  Such  crudities  are  evidence  of  the  uUvv  lutility  of  study- 
ing material  nature,  in  the  same  manner  as  immaterial,  relying 
on  thought — aided,  it  may  be,  by  the  sensations,  but  unassisted  by 
any  inquiries  into  the  nature  of  matter  itself— for  a  knowledge  of 
the  q^ualities  of  matter.  The  iuvestiaations  of  mod*-rn  times  have 
not,  mdeed,  answered  the  query,  what  is  this  plastic  p'lwor  in  na- 
ture ;  but  they  liave  led  philosophers  to  be  satisfied  wiiii  calling  it 
by  the  general  appellation,  attraction ;  a  term  rather  expressive  of 
the  fact,  that  the  particles  combine,  tnan  explicative  of  the  nature 
of  this  power. 


*  Epicurus. 
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Tills  subject  lay  uninvcstig^ated,  and  possibly  unthought  of, 
from  the  times  of  the  ancient  philosophers  till  tlic  13th  century.* 
From  the  13th  to  the  17th  oentuiy,  appeared  Albextus  Magnu8,t 
Agricola,t  CaB8alptnus,§  Boetius  de  Boot,l|  Baptista  voti  Helinont,^ 
Christian  Huyg^ens,**  Boyle,11  and  many  others,  who  advanced  va- 
rious hypothnscs  as  to  the  srrris  of  crystals,  their  ^evrrfifion,  &.C. 
But,  excepting  Huygeiis,  who,  m  a  very  recondite  treatiwj  first  de- 
veloped the  doubly  fefractiiig  nature  of  Iceland  spar,  and  inl'erred 
that  Hs  elementarir  particles  were  spheroids  to  account  for  this 
peculiar  rcfractioUf  none  made  any  real  improvements  on  the  speo- 

nlntinns  of  their  prcfVro<sSors. 

AN  It)]  Mirolaus  .Strno,  towards  the  latter  part  ut  tiic  17th  century, 
commences  a  new  era.  This  author  examined  miuutely,  the  dif- 
ferent forms  of  several  minerals  and  accurately  described  thenk 
He  also  first  noted  the  important  fundamental  fact  in  Crystallograr 
phy,  afterwards  rcdisrovcn  d.  that,  although  the  faces  if  crystaU 
avp  stih'ff rt  to  frequent  variations  of  form,  their  inrlirmfimis 
refnum  ronstnvt.XX  \n  the  commencenieni  i>t'  the  IStli  century, 
Gulielmiui  publislied  on  the  crystallizations  oi  liie  suhs,  where  he 
advanced  another  principle  equally  fimdunental,  that  cleavage  in 
crystals  of  the  same  substance  yields  constantly  the  same  forms* 
flnlielmini  w.ts  led.  by  these  observations,  to  the  snme  ronrhisidns 
MS  !b«'  A})br  1  f  iiiv,  namely,  fbnt  the  elementary  corpuscles  ol"  bodies 
possessed  tijose  simple  forms  which  muy  be  obtained  from  crystals 
by  cleavage.§§    lie,  however,  neglected  to  extend  his  investigations 


*  Many  of  (he  folUiwing  facts  have  been  cited  from  a  valuable  work  on  the  bi»- 
tory  of  Crystallography,  hv  Dr.  C.  M.  Marx,  entitled,  GndtidUtder  CnfMaUhaiidt, 

314  pp.  *^vu.  C-iiisruh..' uii(i  Rai!(  n.  lK*ia. 

t  1)<-  .Mii(rt;ilit)nx  ft  \{v\m^  Metailicis.  l*2mo.  Colon.  1619. 
}  De  Orm  et  Causis  sulKo  raiieorum.  Basilitr.  1657.  ("1. 

§  De  MclallicLs  Libri  Tres.  Noriber?^.  1602.  In  Book  II.  19,  he  says:  "  Relin* 
quitur  i^iiur  nt  ."tola  hcxa^ona  fiat,  sola  enim  perfccia  e^l,  quia  fit  ex  iriplici  divisione 
M)["'rfii  ,u\  angulns  acutos,  sex  trianijulis  in  tinum  vcUni  e  .'11(111111  <  .iniiiiiltus,  of 
onmes  angiili  externi  majures  sint  recto,  ideo  ad  circuJi  naiuranx  prope  acccduor." 

U  Gemmarum  et  Lapidum  Hi.storia.  quam  olim  edidit  Ansebttus  BoeUos  de  Boot, 
postea  Andr.  Ti)llius.  Lugd.  Bat.  1^17. 

H  In  a  Work  pnbli&hed  in  German  al  Sulzbach,  in  lt)83,  he  subscribes  to  the  opin- 
ion, that  the  diiierent  crystals,  like  plants  and  animalSf  proceed  each  from  its  oi«n 
peculiar  seed:}. 

«•  CkrUt.  Otv^ii  Op.  Vol.  I.  Amst.  1798. 4to.  Traetatns  de  Inmine. 

tf  R.  B(nih\  Sjv  rimcn  dc  G*  rnmanim  Oriiritio  Virtutibus.  Colon,  Allobr.  1680. 
4to.  P.  6,  we  hiuj,  '  Hcpcricbara  iu  solida  iapidi*  ma^i  cav nates,  quarum  latera 
undique  circumdederani  concretlones,  qa»  com  essent  nellucidie  instar  crystalU  et 
elegantiasime  figoraue,  (calcareoos  qiarl)  videbantur  luisse  muau  tajn^etcgiu  pn- 
rlor,  qui  tandem  percolatione  qaadam  per  subotanttara  craasloris  lapidis  penetraverat 
ill  ill.'ts  ciiviiaU'^,  ft  j>o>t«|u;irn  evaporas'-cnt  superflns?  et  aqiicrp  partes^anC  imblUttS 
fuissent  a  vicino  lapide,  puierant  concurrere  in  pura  ilia  crystalla. 

I*  Me.  SU:noHis,  Disscrtationia  Prodromus  cie  Solido  intra  Solidum  natiiralir^r 
contento.  Pi.sto^ii.  1763.— (first  published  at  Florence,  I6€9,  also,  in  the  CoUect. 
Academ.  de  Dijon.  Partie  etrang.  T.  IV.  ^.  383.) 

§§  De  Salibus  Dissertatio  epistolari»  physico-nu-dioo-mechanica  conscripta  a  Do- 
minica GuOelmitU,  Logd.  Bat.  1707.  8vo.  p.  2.  Determinatam  figiuram  non  ab  uni- 
▼ersali  nni  paxtieulari  ardiitectMiieo  spiritu,  non  a  propxte  iimominaia  fimns,  sed  a 
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on  this  subject,  and  left  to  Rome  de  Lisle  and  Haiiy.  tlie  houor  of 
founding  the  science  of  Crystallography. 

Several  writers  on  these  stibjects  appealed  during  the  half  cent- 
ury following  Gulielmini :  but  they  miade  no  eseential  additions  to 
facts. — The  theory  of  tetrahedral  atoms  was  advanced  by  Ludwig 
Bourgiu't  • 

J.  VVoodu  ard,  an  Enfflish  author,  makus  quartz  crystal  the 
flourceofuU  crystallizations,  concerning  which,  he  thus  expresses 
himself  in  his  treatise  on  his  collection  of  ^  English  Fossils, "t  p. 
146:  "  There  is  in  all  spar  more  or  less  crystal,  which  renders  it 
more  or  lf>ss  diaphanous,"  Sco.  Aiain.  p.  220  :  •  Crvstal.  pure  and 
without  mixture  of  other  matter,  coiicrrt("<  rv»'ii  lulo  an  h<'xair«>nal 
fmire,  pyruuudal  or  columnar,  tcrmuiaung  in  an  apex  or  point. 
Imneral  or  metallic  matter  concreting  with  it,  frequently  determines 
it  to  other  fignres  peculiar  to  the  disposition  of  each  kind  of  that 
matter.  Iron  concreting  with  crystal,  determines  it  to  a  rhomboid 
figure  ;  tifi.  to  n  quadrihitoral  j>\-r  'ini'1.  lend,  t<»  a  cubic." 

Somewhat  similar  was  the  opiiuou  of  l<iniiiLMis.  who  supposed 
that  all  crystals  contained  a  salt,  and  to  this  owed  ihcir  crystal- 
lization.! This  theory  obtained  considerable  credit  at  that  time. 
We  find  it  clearly  expressed  in  the  Philosophical  '^IVansactions  for 
1749,  p.  250,  by  W.  Bc^rlase,  "'Tis  by  the  force  o(  salts  that  liquid 
bodies  are  throwni  into  all  the  geometrical  planes,  angles,  and  more 
compounded  shapes,  the  variety  of  which  is  no  less  surprising,  than 
the  constancy  euid  uniformity  of  each  particular  species."  The 
discoveries  in  chemistry  soon  dissipated  these  yiewsi  and  at  last 
established  philosophers  on  this  settled  ground,  that  the  power  of 
crystallization  is  naturally  and  independently  inherent  in  all  inor* 
ganic  matter. 

Immediately  preceding  the  comniencemeni  of  the  Abbe  Hauy's 
very  successful  scientific  career,  appeared  Bergman,  Werner,  and 
Bom£  de  Lisle.  Bergfman  has  the  honor  of  discovering  the  primary 
forms  of  cr}'stals,  and  Rom^  de  Lisle,  that  of  first  measuring  their 
angles,  nnd  thus  r(;n(]o^in^•  crystallography  subservient  to  the  pur- 
poses of  the  mineralogist. 

Haiiy  seems  to  have  entered  on  his  studies  with  lai  entire  igno- 
rance of  the  investigations  of  Bergman  and  Gulielmini,  and  in  all 
his  observations  was  an  original  mvestigator.   A  mere  accident, 


primanim  paitienlannn  mlieiiuile  mifce  esse  derivandam.  P.  10;  corpiiscula  iiueec- 

Ulia,  trnniiiaia  jilaiii^  -npL'rrir'ichns  i!a  ail  invicem  im  liiKiiis,  m  siMiplicpin  nliipinm 
includent  figuram.  P.  ill ;  lif?tiris  nun  omnibus,  qua»  jmtvMbiies  sunt,  Ulitur  nattira,  scd 
certts  quibnsdam  tanttim,  quarum  determinaiiu  non  est  a  cerebro  eximenda,  ant  a 
priori  probanda,  m  iI  ah  expcrimentis  et  obscrvruinnilni-^  desumendn 

•  L.  linnrewt,  Lellrcs  pnilosophiqnes  sur  la  luriualiuu  dc  scls  el  do  i>taux.  hm- 
s-fi.!   X'r^.y  svo. 

t  An  aucmpt  towards  a  uaiural  history  of  the  fussiU  of  England,  in  a  Catalvgue  of 
the  Enfrlfflh  f^ils  in  the  collecMon  otJ.  Woodward.  9  vola.  Loud.  VtSM, 

X  Systema  Nanurr  rd  VT  p.  IW  rrvsiallus  InpidL-a  sal  DOD  Oft,  sed  CCMltiaet  cal, 
pi^us  figarajn  gem,  omnis  enim  crys^tallizaiio  ex  sale,  die. 
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>  the  dropping  of  a  crystal  from  his  hands,  and  its  fracture  in  conse* 
qaence,  exhibited  to  him  tfie  rhombohedial  particles  of  carbonate 
of  lime.  He  was  thus  induced  to  commence  his  inyestigations,  and 
with  his  i^losophic  mind  soon  arriv^  at  general  conchisions  as 
to  the  primary  forms. — ^An  obvious  theory  as  to  their  structiirf .  that 
aheady  proposed  by  Gulielmini,  though  unknown  to  Haiiy,  was 
the  next  result  of  his  investigations.  The  prinuiry  cube  he  ima- 
gined to  be  constituted  of  cubic  molecules,  for  cubes  and  cubes 
only,  can  be  obtained  by  mechanical  division.  Similarly,  the  rhom> 
bohedron  was  formed  of  rhombohedral  moleculns. 

Investigations,  with  rospcrt  to  the  situation  of  st  condary  planes, 
and  the  laws  which  trovcrn  tlieir  formation,  gave  the  Ahhv.  what 
appeared  to  be,  additioiml  proof  of  the  correctness  of  tins  the- 
ory. He  discovers,  that  the  formation  of  secondary  planes  on  the 
edses  of  crystals,  may  be  imitated  by  composing  a  primary  of  its 
molecules,  and  dropping  one  row,  (or,  in  his  phraseology,  by  a  de- 
cremrnt  of  one  row,)  of  particles,  in  each  rlirection,  as  in  fiff.  132, 
or,  two  rows  iii  owv  directioi),  and  one  in  the  otiier,  (tig.  133,)  or, 
three  rows  in  the  hrst  and  one  in  the  second,  or,  in  some  oilier 
simple  ratio :  also,  that  planes  on  the  angles  may  be  formed  either 
by  dropping  a  single  row  in  each  of  the  three  directions  about 
an  angle,  which  he  calls,  (as  also  in  the  Hrst  case  above,)  his  simple 
decrement^  and  may  be  expressed  by  tlie  ratio  1  :  1  :  1  ;  or  by 
the  ratio  1:1:2,  that  is,  two  in  heigJit,  and  one  in  each  of  the 
other  directions  \  or  tlie  ratio  1 : 1 : 3,  or  i  ;  1 ;  These,  und  a  few 
Other  simple  ratios,  would  form  all  actually  occurring  planes  on 
angles.  These  splendid  results  proved,  that  the  science  of  Crystal- 
lography  was  founded  on  a  sure  mathematical  1)asis,  at  the  same 
time,  that  they  apparently  ulforded  very  con\  iiieiiiir  evidence  of 
the  truth  of  Haiiy's  views  of  the  structure  of  crystals,  aud  the  uor 
ture  of  tlieir  molecules. 

It  howeyer  appeared  to  be  a  difficulty,  that  cleayage  was  in  some  ' 
instances,  obtained  parallel  to  two  primaries  at  the  same  time.  The 
rhombic  prism,  besides  its  rhombic  cleavage,  admitted  of  eleava[rc 
parallel  to  its  diaironal,  thus  dividing  it  nito  two  three  sided  prisms. 
Agiun,  the  octaiiedrons  could  not  be  composed  of  octahedral  mole- 
cules except  by  leaving  iaige  spaces,  to  fill  which,  tetrahedrons 
were  neceraary.  The  Abb6  Haiiy  surmoimted  the  first  difficulty, 
by  supposing  the  molecules  to  be  composed  of  still  simpler  solids, 
which  lie  called  intesrant  molecules.  These  are  the  tetrahedron, 
the  three  .sided  prism,  and  the  parailelopiped. 

The  second  diliiculty  however  remauied,  und  couid  only  be  sur- 
moimted by  the  improbable  hypothesis  of  two  nucleal  solids,  an 
octahedron  and  a  tetrahedron. 

Its  difficulties  lay  unremoved,  when  Dr.  Wollaston  l)rought  for* 
ward  his  very  ingenious  views  on  the  spherical  tbrnis  of  the  molo^ 
cules  of  bodies,  in  the  Philosophical  Transactions  tor  US  13.  It  is 
easily  conceived,  that  many  of  the  primary  solids  in  CrystaUogra> 
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phy  nmy  be  formed  by  the  regular  aggregation  of  spheres.  Two 
«.  four  sided  pyramids  01  shot,  similar  to  those  fipequently  seen  in  ar- 
senals, placed  base  to  base,  form  the  regular  octahedron,  ^fig.  134.) 
Tf  to  the  octaliedron,  two  three  sided  pyramids  (tetrahedrons,  fig. 
130.)  aro  nddcd,  one  on  each  of  tvro  opposite  faces,  a  rliombohedron 
is  foniitid.  (fig.  135.)  A  rlioinlxjiiedroii  of  tins  kind  is  en.«?ily  ob- 
tained ill  the  cleavage  of  iluor  spar ;  it  is  reduced  to  the  octahe- 
dron by  sej>arating  two  tetrahedrons. 

Rhombohedrons,  however,  occur  of  various  angles.  To  ob- 
tain these,  it  is  only  necessary  to  snppo.se  the  particles  of  otiier 
rhoniboheflrons  to  l>e  spheroids,  instead  of  splieres  ;  spheroids  are 
also  hi.s  molecules  of  the  prisms.  The  formation  of  the  cube  is 
illustrated  by  Dr.  Wollaslon,  as  follows:  "  Let  a  mass  of  matter  be 
supposed  to  consist  of  spherical  particles,  all  of  the  same  size,  but 
of  two  different  kinds  in  equal  numbers,  represented  by  black  and 
white  balls;  and  let  it  be  required  that,  in  fhoir  |ierfecl  intermix- 
tnn\  cvory  hiark  ball  shall  be  etpially  disuuit  from  all  surround  in  2" 
white  balls,  and  that  all  adjacent  balls  of  the  same  denomination 
shall  also  be  cquidt-stant  from  each  other.  1  say,  then,  that  tJiese 
conditions  will  be  fulfilled,  if  the  arrangement  be  cubical,  and  that 
the  particles  will  be  in  equilibrio.'*  He  had  previously  stated  that 
"a  cube  may  evidently  be  put  together  of  spherical  particles,  ar- 
rnnwd  fo!tr  and  four  nbovo  each  othor ;  but  tliis  is  not  the  form 
which  simple  bphcri  s  are  naturally  disposed  to  ussimie,  and,  con- 
sequently, this  iiypJihesis  alone  is  not  adequate  to  its  explanation." 

This  theory,  in  simplicity,  is  in  some  respects  far  superior  to  that  of 
the  Abbe  \  laiiy.  Instead  of  several  different  forms,  as  mtcgrant  mole- 
cules, and  a  distinction  between  proximate  and  integrant  molecules, 
Wollaston's  theory  suppnsfs  the  existenrp  of  but  one  varying  solid, 
the  spheroid — of  whicli  the  sphere  is  properly  a  variety--and  this 
hypothesis  is  found  fully  suflicient  for  tlie  production  of  every  form 
presented  by  inorganic  nature. 

But,  we  regret  to  say,  that  this  theory,  in  some  parti(  ulars,  man- 
ifests that  it  received  very  sparingly  the  attention  of  the  philoso- 
phic mii^d  of  Dr.  Wollaston  :  and  we  reo-ret  it.  hrrau'^o  Wollaston, 
if  any  one.  was  able  to  liave  determined  the  true  principles  of  crys- 
tallogcny.  The  cube  and  rhombohcHiron  are  smalax  solids,  difier- 
ing  merely  in  that  the  latter  is  oblique.  It  is  surely  improbable, 
tli'Mi.  iliat  so  different  should  be  their  atomic  arrangements  as  Dr. 
Wollaston's  theory  snppo'^os  ;  or  Avitli  reference  to  the  cube  alone, 
that  its  formation,  or  rwn  tho  exjjlanation  of  it,  should  retpiire  the 
presence  of  two  kinds  ui  particles  ?  The  inquiry  also  still  remains, 
What  is  the  power  which  aggregates  these  spherical  molecules  in 
forms  so  reeular,  bounded  by  planes  so  constant  in  their  interfacial 
angles  '/  Wiiy  is  tlic  aggregation  of  Spheres  represented  in  the  oc- 
tah(  droiK  (fig.  134,)  more  than  any  other  the  *^  nahtral  grwping^ 
of  molecules? 
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Other  tJicoiies  have  bfcn  jiroposrd  on  this  siOijert  :  but  they 
seem  wholly  madeciuate  to  explaui  the  various  phenomena. 

Without  considering  farther  the  history  of  the  science  of  Orys- 
tallogeny,  I  will  proceed  to  an  ex|x^siii(ni  of  what  appears  to  be 

the  true  nature  of  the  molecules  and  niok-cular  action  in  the  forma- 
tion of  crystals  :  and,  in  trcafni<r  oi' this  subject.  I  shall  first  examine 
into  the  (oim^  of  the  crystalline  molecules,  and  the  nature  of  crys- 
tallogenic  attraction  *  second,  the  laws  bv  which  the  molecules  ag- 
gregate themselves  in  the  construction  or  the  primary  solids ;  thira, 
uie  formation  of  compound  crystals ;  fourth,  the  formation  of  second- 
ary pianos  :  fifth,  the  influence  of  extraneous  causes,  producing  dis> 
torted  crystals,  and  aggregated  crystallizations. 

THE  NATURE  OF  CRYSTALLINE  MOLEC  I  LES. 

r»n.  By  rrr/stalline  molecule,  is  understood,  the  moU  culc  in  the 
state  peculiar  to  it,  when  about  to  enter  into  the  constitution  of  a 
crystal,  or  when  a  constituent  part  of  a  crystal.  Evidently,  some 
important  change  is  elfected  in  the  molecules  at  the  time  of  crystal- 
lization. The  moment  liefore,  they  lay  in  close  connection,  but  per- 
fectly regardless,  if  I  may  so  exfiess  myself,  of  each  other.  But  in 
the  net  of  ( rystallization,  they  unite  almost  instantaneously,  and  are 
Himly  compacted  in  the  hard  unyielding  crystal. 

Forms  of  Molecules, 

67.  We  adopt,  in  part,  WoUaston's  theory  of  spherical  and  sphe- 
roidal molecules,  and  suppose  the  molecule  of  each  primary  to  he 
that  spheroidal  body,  or  ellipsoid,  which  described  witliin  the  prism, 
touches  the  centres  of  its  laces.  These  molecules,  by  their  aggre- 
gation, must  produce  the  same  forms  as  proceed  from  the  aggrega- 
tion of  Abbe  Hauy's  polyhedral  molecules ;  that  is,  they  sliouTd  have 
the  same  proportional  height,  breadth,  and  thickness,  or  otherwise 
they  will  not,  by  comhinatidn.  ])roducc  a  primary  form  of  the  samo 
dimensions.  To  explain  farther,  the  molecule  of  a  riirht  rectaUEini- 
lar  prism  iimst  have  the  same  relative  length,  breadth,  and  thick- 
ness, as  tills  primary ;  else  a  ri^ht  rectangular  prism  of  these  par- 
ticular dimensions  will  not' be  ^rmed  by  a  union  of  its  molecules. 

We  may  therefore  lay  down  this  principle,  an  ellipscidt—whiehf 


*  The  followin;?  views  on  cr)'stallo;xpny,  were  In  si  read  belbi  e  the  Yah-  Naniral 
History  Society,  March  3,  ISSfe,  and  published  in  Vohinie  XXX.  p.  27."j,  ot  the 
AiiK-i  ican  Joainal  of  Science,  in  an  articJe  on  the  Formation  of  Campoiufcd  or  Twin 

Cr}>tals. 

t  The  following  remarks  are  made  in  explanation  of  the  aalida,  termed  ellipsoid^ 
or  solid  ellipses,  and  Uieir  conjugate  axes  and  diameters. 

AA'  BB',  is  a  plane  elUfwe.  A'B',  AB,  two  lines  crossing  at  right  angles,  are 
tenned  its  toi^aU  vutt  «ir6^,  at,  its  tm^ug«l9  4ismeUr».  The  ralati?e  satiuttim 
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describrrf  within  the  priftm.  touches  the  centres  of  its  pristnatic 
faces,  is  ike  elementary  molecule  of  this  prism  ;  or,  in  perhaps 
clearer  langiiao^}  it  is  the  largest  ellipsoid  that  can  be  placed  within 
Haiiy's  prismatic  molecule,  having  the  same  height  and  other  dimen* 
sions. 

Crifstallogenic  Attraction. 

68.  The  ordinary  attrnrtion  of  coliesion  h;is  heon  cc)mu]ered  an 
adeqiintc  cause  of  th<'  uiiioii  of  niol^'cnlrs  in  the  production  of  the 
regfular  crystal.  Tins  uitractiuii  acts,  liowever,  in  eveiy  direction 
from  tlie  centre  of  the  particle,  and,  consequently,  will  cause  an 
addition  of  particles  in  no  fixed  direction,  and  therefore  will  inva- 
riably produce  a  spherical  solid.  Proof  of  this  fact  is  observed 
in  every  drop  of  wnt»^r,  or  ltIoImiI-'  ttf  mercury,  whose  spherical 
forms  rcMilt  tVoin  the  iiithi«'ii<f  ol'ihis  kmd  of  attraction.  To  produce 
solids,  bounded  by  a  dclimte  numl)cr  of  surfaces,  there  is  required  a 
definite  number  of  directions  for  the  exertion  of  the  attraction.  If 
attraction  is  exerted  in  but  one  direction,  the  particles  will  unite 
only  in  tliis  direction,  and  by  their  union  will  form  only  a  single 
line  of  splicres  :  exertion  in  two  directions  will,  in  a  situilar  mim- 
ner,  produce  a  ligurc  of  two  dimensions  oidy,  that  is.  ;i  j)lane:  in 
tliree  directions,  a  figure  of  three  dniiensious,  or  a  solid  bounded 
by  six  faces,  as  the  cube.  For  the  formation  of  the  prisms,  it  is 
therefore  necessary  that  the  mutual  attraction  of  the  particles  be 
exerted  in  three  fixed  directions  in  each  molecule. 


of  thcM-  O'jjiiC')!'  iHrmu  f.  rs  is.  such,  that  if  a  line,  (nm,) 
be  drawn,  tuuchm"  ihe  ellipM;  al  a  the  oxiremily  oif  une 
diaracier  ah,  it  will  be  paratle)  to  the  other  «'K  When 
«A  and  n'b'  are  r-final,  iney  arc  ternied  the  equal  conjn- 
gaU  tltamrUn  s  ;  w  lien  they  intersect  at  rii^hl  ans?les,  they 
are,     stated  ab>)ve,  the  tonjunatv  ujrx. 

The  revolutiuu  of  a  plane  s«mi-eltiixse,  AB'B,  arouod 
one  axis,  describes  ihc  surface  of  a  solid,  which  is  de-  A 
nnminatfd  aa  ellipsoid  of  involution.    Let  tlic  ^cnii- 
ellipse  AB'B,  revolve  on  AB  an  an  axi*,  all  the  sec- 
tions of  the  deserib^  solid,  passing  through  AB,  will 
iw  ellipsr<r.  of  the  <:\mr  furvntnrr  ns  the  above  plane 
ellipse,  their  curvature  bein>?  dcleriiaiied  by  that  of  AB'B. 
Again,  as  every  m)inl  in  ihe  curve  AB'B,  describes  a 
circle  in  its  revolntion  about  AB,  the  .sec  ti(in.-<  iiarallcl 
U>  the  plane  described  l)y  A'B',  or  at  rlijhi  angles  with  AB,  are  circle*?,  ami,  conse- 
queiiilv,  \hc  lateral  axes  which  lie  in  the  section  A'B',  arc-  equal.    The  ellipsoid  of 
revulution  has,  therefore,  ib;  «er!ions  in  one  direction,  circles,   if  ihe^ sections  are 
ellipses,  the  solid  is  still  an  '  '  ;       but  iwi  Me^/Tf^po^ 
of  a  tilane  ellipc  will  not  describe  it. 

The  aies  ol  ellipsoids  are  three,  and  inlerscci  ai  j  i<:hl  angles.  The  ihrtc  conjugate 
diameters  an'  aiiv  liui  ^  >o  draun  that  a  plane  touching  the  ellipsoid  at  the  extremity 
of  one,  is  parallel  to  the  plane  in  which  tne  other  diameters  are  situated.  Each  face 
of  a  prism,  which  loaches  the  ellipsoid  at  the  extremity  of  one  crrstaUogenic  axis,  is 
nece^rily  parallel  to  the  plane  in  which  the  other  iw<.  axt  s  art  sii'uatod,  (figs.  1,  3,  7.) 
Consequently,  the  crystallopcnic  .xxes,  (.lines  connecting  the  centres  ol"  opposite  faces,) 
arc  always  the  conjugate  diameters  of  the  ellipsoid,  and|  if  they  iaieraect  at  right 
angles,  are  called  coi^ugate  axes. 
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69.  These  fixed  directions  may  be  denominated  axes,  and  their 
extremities,  poles,  the  one  north,  the  other  south.  In  each  instancei 
the  axes  cotiiicct  ilir  coiitros  of  the  faces  of  the  prism  :  for  action 
in  tJieso  directions  only  ran  produce  solids  similar  to  the  prisms. 

a.  Cuhe,  The  crystallogenic  axes  of  the  cube  are  liiree  equal 
lines  intersecting  at  right  angles,  and  hence  the  molecule  is  a  sphere, 
with  three  equal  conjugate  axes,  as  axes  of  attraction,  (fig.  1,  PI.  IIL) 

Infinenced  by  these  axes,  the  spheres  will  combine  as  in  fig.  2, 
and  a  cTihe  will  he  formed  in  the  same  manner  as  by  the  aggregor 
tioii  of  an  equal  number  of  cubes. 

6.  Ht.  iSfiuare  Priam.  The  length  of  this  prism  being  unequal 
to  its  breadth,  and  its  breadth  and  width  equal,  the  same  must  be 
true  of  tlie  molecule,  and  consequent!;^  it  is  an  elltpgoid  of  revolu- 
tinn,  (fig.  3.)  Its  lateral  axes  are  equal  to  one  another  but  unequal 
to  the  vertical,  and  intersect  at  riirbt  angles.  The  axes  of  these 
molecules  have  thus  a  sitnntio!i  similar  to  those  of  the  cuIm?,  and 
by  their  action  will  form  a  .solid  ditfering  from  the  cube  only  in  its 
varying  height,  that  is,  a  Riffht  Sqitare  Prism. 

e.  Ri.  Rectangular  Priam.  This  solid  has  three  unequal  di- 
mensions, and  therefore  the  three  conjugate  axes  of  the  molecule 
are  unequal,  and  the  horizontal  section  is  an  ellipse.  The  mole- 
cule therefore  is  not  an  ellipsoid  of  revolution.  Fig.  4,  is  a  trans- 
verse section  of  the  prism  iuid  ellipsoid. 

We  may  consider  the  molecule  of  the  cube  an  ellipsoid  with 
diree  equal  axes,  that  of  the  right  square  prism,  an  ellipsoid  with 
but  two  of  its  axes  equal,  and  that  of  the  right  rectangular  prism, 
an  ellipsoid  with  three  nncqnn!  axes. 

d.  Rt.  Rhomhic  Prism.  Fig.  5  exhibits  a  horizontal  s^cctioii  of 
this  prism  and  its  molecule.  The  molecule  is  similar  to  that  of 
the  rectangular  prism,  but  its  axes,  Which  connect  the  centres  of 
the' opposite  feces,  are  obliquely  inclined,  and  being  equals  are  the 
pqiial  conjugate  fl id  meters,  instead  of  its  roHjii'j^nfc  axes.  The 
vertical  axis,  as  in  the  precedina:  prisms,  is  still  oue  of  the  conju- 
gate axes.    The  same  is  the  fact  with  the 

e.  Rt.  Rhomboidal  Prism.  Its  lateral  axes  are  however  une- 
mtal,  rfig.  5,)  and  may  be  any  unequal  conjuj^ate  diameters  of  the  el- 
upsoifl,  at  right  angles  with  the  vertical  axis. 

/.  ]{hom!)olic({roii,  Oblicpir  Rhomhic  and  Rhomboidal  Prisms. 
In  the  oblique  prisms,  tlie  vertical  axis  is  inclined,  and  is  not  there- 
fore one  of  the  conjugate  axeSf  but  a  conjugate  diameter  to  either 
of  the  lateral  axes,  which  are  also  conjugate  diameters.  The  late< 
ral  conjugate  diameters  are  equal  in  the  rhombic,  but  unequal  in 
the  rhomboidal  prism.  In  the  rhombohedron,  the  lines  connecting 
the  centres  of  opposite  faces  are  e<|ua!  rtnd  consequonfly  the  ellip- 
soid is  one  of  revolution,  and  the  thrcu  crystaliogenic  axes,  iis 
equal  conjugate  diameters^  figs.  7,  a,  and  7,  6.    The  dotted  letr 
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ters  in  the  above  figures  are  suppoeed  to  be  situated  on  the  back 
faces.* 

70.  A  comprehensiye  viev  of  the  molecules  and  their  axes  is 
given  in  the  following  table. 

Prisms,  all  of  whose  cryat  axes  intersect  at  (  asct  equal— 
right  angles,  and  are  Iherefore  coajugaic  }  two  only  equal— IK.  SfuanPrim. 
axes  of  ihe  ellipsoidal  molecule  ( the  three  uneqaal— /M.  ^Oang.  Prim. 

Prisms,  all  <>r  v\h«.'-(-"  nvc--  iiitci-rci  Mlie threcaxc5,cqual  conj  diain — Rhi<inl)i^h<-il i ,i)t. 
al  afrji«M«  angles,  and  arc  tlierci'ure  ^  two  lateral  axes, cq.  con],  dia. — Ob.  Rbc.  Prism. 
conj.dia]n.^otaxes)oflheinolec.(tliethreeaxes,uneq. conj.  di. — 06.  BbdL  Prim, 

From  this  table  it  is  npparf»TU,  that  all  possible  positions  of  these 
diameters  occur  in  the  iorms  of  rn-stnls,  from  an  otpialily  and  reo- 
tangularity  in  the  cube,  tlirough  dili'erent  variutioii^  iti  length  iuid 
situation,  to  a  ^neral  inequality  in  length,  and  a  like  inec^uality 
in  their  mutual  mclinations,  as  in  the  oblique  rhomboidal  pnsm. 

Moreover  we  perceive  that  all  the  prismatic  primaries,  may  pro- 
ceed from  one  simple  solid,  an  ellipsoid,  (a  sphere  being  an  ellipsoid 
with  equal  reclungular  axes,^  and  all  may  result  from  a  variation 
merely,  in  the  length  and  direction  of  tlie  conjugate  diameters  of 
this  solid.  The  simplicity  which  this  view  of  the  subject  gives 
to  the  whole  science  of  crystallogruphy,  is  obvious. 

71.  With  respect  to  t lie  primary  octahedrons  and  dodfriilicdions, 
it  is  probable  that  the  rearular  octahedron  and  doHorahcdroii  ure 
formed  from  the  axes  of  the  cubic  molecule,  so  nujdilied  as  to  pro- 
duce a  cleavage  parallel  to  their  primary  faces :  also  that  the  other 
octahedrons  contain  the  same  molecule  as  the  prisms  of  die  same 
bases.  It  has  already  Ix'cn  remarked  that  the  ricrht  rhombic  prisms 
often  admit  of  cU-avair*'  parallel  to  one  of  the  (hagonals.  A  simi-. 
lar  occurrence  in  the  cul)e  would  give  rise  to  a  rhombic  dodecalie- 
dron  as  the  result  of  cleavage. 

72.  It  has  been  stated  that  the  axes  of  attraction  have  polarity. 
We  have  not  the  means  as  yet  of  determining  in  every  instance 
which  are  the  North,  and  which  the  South  poles  of  a  ery'stal.  It 
may  however  l>c  uiferred  with  reference  to  tlie  rhouibohedron,  that 
tlie  tliree  poles  about  each  vertical  solid  angle  are  of  the  same 
name,  those  about  one,  North,  and  those  about  the  other,  JSimih, 
In  crystals  of  turmaline  there  is  then  some  correspondence  be- 
tween the  cn,^stallo£fenic  poles  and  those  induced  hy  heat.  Proba- 
l>ly  also  in  the  oblique  prisms,  the  poles  about  a  dominant  solid  an- 
gle arc  ol  lliu  same  kind.    It  is  also  probable  that  the  poles  about 


•  The  Rhombohedron  ihus  fonned  differs  materially  from  that  proposed  by  Wol- 
laston,  (fig.  1"28,)  The  molftules  tudueneed  by  tbewaxes,  willurodace  an  arranse- 
matt  similario  that  in  the  cube  and  other  prisms. 
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an  acute  edge  in  the  right  prisnis  are  of  the  same  kind,  as  marked 
in  fig.  5.  Farther  than  this,  it  is  impoasible  to  distinguish  the  poles 
of  the  axes  in  the  diflfeient  primaries. 

LAWS  QOVBRNINO  THE  CRYSTALLINE  MOLECULES  IN  THE  FOB- 
MATION  OF  THE  PRIMARY  SOLTDS. 

73.  The  molecules  of  matter  in  the  act  of  crystallization,  are  in- 
fluenced by  the  usual  pruiciples  of  attraction,  the  repulsion  of  like 
poles  and  the  attradim  of  unlike^  that  is,  two  norths  or  two  souths 
repel,  a  north  and  a  south  mutually  attract.  There  is  this  pecu- 
liarity however,  that  (juhj  the  unlike  poles  of  similar  axes  will 
unite.  An  attraction  exists  between  the  north  pole  of  the  vertical 
axis  of  one  molecule,  and  the  south  pole  of  that  of  another  ;  but 
none  between  the  nortii  of  the  vertical  axis  and  the  south  of  a  lat- 
eral, when  the  lateral  and  vertical  are  unlike  axes.  No  reason  can 
be  required  for  a  fact  which  appears  to  he  so  natural  a  dcdnction 
from  the  general  nature  of  attraction.  Wc  should  ratlior  be  aston- 
ished if  the  fact  were  otlierwise.  It  also  |)roceeds  rruiu  tlie  nature 
of  i)»ii>  uttraciion,  that  snnilar  axes  will  by  tlieir  union  form  a  straight 
line ;  that  is,  will  unite  as  in  fig;.  9,  PI.  Ill,  and  not  as  in  fiir.  11. 

The  most  probable  hypothesis  of  the  process  of  crystallization 
appears  to  be  the  followinpf :  Xi  the  time  of  erystjillization,  the  mo- 
lecules, leavitifT  the  splierical  loria  of  the  tiuid  state,  (unless  tlio 
crystalline  molecule  is  a  sphere,)  assume  their  ellipsoidal  forms,  and 
cotemporaneously  their  crystallc|!enic  axes.  These  forms  and 
axes  depend  on  the  nature  of  the  etements  in  the'crystallizitig  com- 
pound. Instantly  on  the  assumption  of  tliese  axes,  the  union  com- 
mences. The  molecule  which  first  assumes  its  form,  becomes  the 
nucleus,  around  winch  those  subsequent  in  their  formation  aggre- 
gate according  to  the  above  laws.  The  result  is  one  of  the  regu- 
lar geometrical  solids  of  crystallography. 

FORMATION  OF  COMPOUND  CBTBTALS. 

1.  Cofmatal  Compound  Crystals. 

74.  '^riic  mutual  influence  of  the  molecules  causes  them  to  as- 
sume the  parallel  position  of  hg.  U,  unless  some  peculiar  circiim- 
stanoee  operate  to  prevent  it  During  the  formation  of  the  myriads 
of  crystals  which  are  produced  at  every  process  of  crystallization, 
it  must  t)e  no  tincommon  occurrence  thnt  two  molecules,  assuming 
simultaneously  their  axes,  should  bo  suuated  in  closi;  proximity, 
and  in  the  p(^ition  given  in  fig.  10,  Pi.  ill.  A  north  and  south 
pole  are  here  adjacent,  as  in  %.  9 ;  but  a  north  pole  of  one  of  the 
axes  of  one  molecule,  has  the  cUiection  of  the  south  pole  in  the  oth- 
er molecule.  There  is  a  natural  tendency  to  an  inversion  of  one 
molecule,  in  order  that  the  joinino"  axes  may  be  in  the  same 
straight  line ;  but  this  tendency  is  lar  interior  to  the  strong  attrac- 
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tion  exerted  between  the  adjacent  north  and  south  poles.  The  mo- 
lecules therefore  unite  as  in  fig.  11,  and  constitute,  by  their  unioui 
a  nucleus,  each  half  of  which  acts  independently  of,  though  in 

connection  with,  the  other,  and  thus  produces  a  romponiid  orystal. 
To  this  accitlent  is  owin|^  the  formation  of  compound  nystalfi  of 
Ike  first  kind  J  (j57,)or  those  in  which  composition  has  Uiken  place 
parallel  to  the  primary  laces.  Fig.  13,  PI.  Ill,  represents  a  crystal 
of  Arragonlte  thus  formed,  and  Sg.  13,  a,  a  horizontal  section  of 
the  same.  The  planes  e,  e,  truncate  the  acute  lateral  edges,  as  may 
be  observed  in  fig'.  13,  b. 

It  is  obvious  that  the  axes  of  the  molectiles,  which  are  at  right 
angles  with  those  represented  in  the  figure,  (and  therefore  since 
they  point  towards  the  observer,  cannot  oe  represented,)  may  pre- 
sent their  similar  ]>oles  in  the  same  direction,  or  by  the  inversion  of 
one  nioleriile.  opposite  poles  may  point  in  the  same  direction,  as  is 
the  case  with  llie  parallel  axes  in  the  Ijgure.  There  are  therefore 
the  above  two  methods  of  forming  compound  crystals  of  the  first 
kind.  In  the  right  rhombic  prism,  however,  both  these  methods 
produce  the  same  result,  as  it  matters  not  whether  we  invert  one  of 
the  prisms,  (fiir.  130.)  n.s  described  in  ?  57.  or  whether  we  change 
the  lateral  face,  Ijy  which  one  is  united  to  the  other,  without  inver- 
sion ;  tliat  is,  apply  the  face  M,  of  the  right  hand  prism,  instead  of 
the  one  which  is  now  in  contact,  supposing  the  polarity  of  the  for- 
mer plane  to  be  the  same  with  that  of  the  latter.  The  same  form 
is  prodnrrd  by  both  methods.  Hut  in  the  t,h/i(fur  prisms  the  differ- 
ence of  structure  is  very  a])pareiit.  The  tigures  of  the  pocnliar 
compound  crystids  of  feldspar,  given  in  connection  with  the  descrip- 
tion of  that  species,  arc  representations  of  forms  resulting  by  the 
first  method:  the  ainUUtr  poles  of  the  vertical  axis  lie  in  the  same 
direction,  A  figure  of  a  twin  crystal  of  albite,  (see  the  description 
of  the  species  alT)ite.)  represents  a  compound  form  produced  ciccord- 
ing  to  tlie  second  method  in  which  opposUe  poles  of  each  pair  of 
axes  are  pointed  in  the  same  direction. 

We  here  perceive  that  those  accidents,  to  which  molecules  gov- 
emed  by  axial  attractions  are  necessarily  liable,  actually  take  place 
in  nature:  and  they  atibrd  strong  presumptive  rviden  re  of  the  truth 
of  the  theory  proix>sed  to  account  for  them.  Did  they  not  occur, 
we  might  very  properly  conclude  that  the  crystalline  molecules 
were  jB[ovemed  by  some  other  force  distinct  ftom  attraction  in  fixed 
directions  or  axial  lines. 

76.  In  the  formation  of  other  compound  crystals,  t^-o  molecules 
unite  in  points  of  equilibrium  of  attraction  between  /iro  poles.  ;ind 
thus  give  rise  to  iwuis  of  the  second  kind;  or  m  simiiar  pouits  be- 


♦  The  primary  form  of  feldspar.  \v,»  have  supposed,  with  IIair<-,  t..  b*.  an  oblique 
rkomhixidal  prism.  If  the  oblique  riumbxc  prism  is  coosidered  U»e  primary,  which 
wguld  be  inferred  from  its  stcondarr  pUuaes,  the  eompositloa  is  of  a  sbnllar  nature, 
kmt  i«  of  the  xc«%d  kind. 
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tween  three  poles,  producing  twins  of  the  third  kind.  In  tlio  first 
case,  the  situation  of  the  molecules  is,  as  given  in  iig.  i:^,  Pi.  Ill, 
wheie  they  are  retained  in  combination  by  the  action  of  two  north 
pole»  of  one  molecule,  on  the  two  south  poles  of  the  other.   It  is 

obvious  that  this  is  an  instance  of  composition  parallel  to  an  ed^, 
as  the  edges  in  the  primnrv  forms,  lie  opposite  tlie  pcint  of  equili- 
brium of  attraction  between  two  poles.  This  is  shown  by  the  rec- 
tangular figure  described  about  the  molecule. 

m  the  second  case,  the  combination  is  due  to  the  action  of  three 
poles  of  one  molecule  on  three  opposite  of  the  other,  and  conse- 
quently the  composition  is  parallel  tn  a  y)1nTif*  on  an  angle. 

These  accidental  forms  may  also  be  considered  a  consequence  of 
the  nature  of  the  attraction.  In  the  action  of  particles  on  one  an- 
other, assuming,  at  the  time,  tlieir  crystallogemc  axes,  it  is  not  im- 
probable tliat  two  molecules  should  unite  elsewhere  than  at  their 
poles,  provided  their  mutual  attractions  remain  balanced. 

An  example  of  the  second  kind  of  twins  is  given  in  tvj-  14,  PI. 
Ill,  which  represents  a  crystal  of  pyroxene  compounded  parallel 
to  the  edge  c.  The  third  kind  is  exemplified  in  figs.  15  and  16, 
the  former  a  delineation  of  a  crystal  of  manganite,  the  latter  a  sca- 
lene dodecahedron  of  calcareous  spar.  The  composition  in  tliislast 
instance  is  effected  parallel  to  n  plane  tnmcatingthe  vertical  ang-le, 
or  in  the  point  of  equilibrium  1><  twecn  the  three  north  poles  of  one 
molecule,  and  the  tliree  soutli  of  tlie  other. 

76.  Compound  crystals  composed  of  more  than  two  indtviduals, 
arise  from  the  occurrence  of  the  above  species  of  composition  pa- 
rallel to  two  or  more  faces,  edges  or  angles,  simultaneously.  Se- 
veral of  these  forms  are  represented  in  frgs.  3,  5,  6,  8,  PI.  IV. 

PiST-  1,  rt'i)resents  a  horizontal  section  of  a  crystal  of  white  lead 
ore,  lour  of  whose  lateral  ujiglcs  equal  117^  14',  the  obtuse  angle 
of  the  primary  rhombic  prism,  ana  two  equal  125^  32^,  twice  me 
acute  aiiirlo  of  the  same.  In  this  instance,  (fig.  1,)  composition  of 
the  first  kind  has  taken  place  p.'iraliel  to  two  faces  of  A.  The 
prisui  which  would  thus  obtain,  is  identical  in  its  iutcrfaci;tl  tUigles 
with  those  of  the  crystal  under  consideration,  as  a  simple  calcula- 
tion will  show. 

Pig.  2,  is  a  horizontal  section  of  fig.  3,  (another  crystal  of  the 
same  mineral,)  whose  lateral  angles  are  given  in  fig.  2.  Composi- 
tion of  the  first  kind  has  here  taken  place  between  A  and  B,  and 
subsequently,  though  almost  consentaneously,  O  was  added  by  the 
attractions  between  the  poles  represented  in  contact,  hi  the  pre- 
ceding prism,  (fig.  1,)  the  imion  of  B  and  C  with  A  was  effected 
at  the  same  instant^  but  here  the  addition  of  C  was  suhseqttent  to 
the  union  of  A  and  B,  and  from  this  has  arisen  the  equal  mclina- 
tion  of  C  to  the  other  molecules. 

A  horizontal  section  of  fisr.  6,  a  crystal  of  Withcrite,  is  exhibited 
in  the  outer  lines  of  %.  4.  This  prism  difiers  firom  the  preceding 
in  the  disposition  of  its  primary  angles,  which  aie  lettered,  a,  6, 
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Cd,  The  angles  fn  and  n,  each  equal  twice  the  acute  angle.  To 
fana  the  nucleus,  AB  aod  CD  were  first  united,  and  subsequently 

the  compound  nuclei  AB  CD,  were  joined  by  the  action  of  the 
axes,  wliicli  are  now  represented  as  nearly  in  contact.  Tliis  union 
is  stated  to  be  a  subsequent  act,  but  though  this  was  probably  tlie 
case,  the  whole  was  undoubtedly  accompUfihed  in  a  shorter  instant 
tlian  it  is  within  the  compass  of  the  human  mind  to  imagine. 

When  the  lateral  edges  of  the  component  prisms  are  truncated, 
as  in  fig.  13,  PI.  Ill,  rhc  cniriform  crystal  in  lii^.  5,  PI.  IV,  is  pro- 
duced, of  which  a  section  is  i^iven  in  fig-.  4.  A  sunilar  truuccdion 
reduces  fig.  1  to  tlic  stellated  figure  represented  in  it 

In  %.  7,  a  compound  nucleus  is  represented,  in  which  composi- 
tion of  the  first  kind  has  beon  efifected  parallel  to  all  the  lateral 
faces  of  the  molecule  A.  The  truncation  of  tlie  lateral  cdires  of 
the  four  crystals,  B,  C,  D,  E,  would  give  rise  only  to  a  cruciform 
crystal.  But  tlie  action  of  the  central  molecule  A,  together  with 
that  of  the  poles  m,  7i,  will  cause  an  addition  of  particles  parallel 
to  A,  and  thus  give  rise  to  the  other  rays.  This  is  a  horizontal  sec- 
tion  of  fio;.  8,  a  c  rystal  of  white  lead  ore. 

Compound  crystals  of  (he  Jirsl  kind  arc  of  much  the  most  fre- 
quent occurrence  in  the  rhombic  prisms,  and  especially  when  tiie 
lateral  angle  equals  nearly  120^ ;  and  if  exactly  120^,  as  is  the 
fact  with  snow,  nmpU  crystals  are  seldom  observed.  Three  mole- 
cules, whose  lateral  axes  are  inclined  at  an  angle  of  120°,  form  by 
their  union  a  |)crfectly  compact  ^roup,  similar  to  tig.  1.  PI.  IV,  ex- 
cept that  all  their  axes  are  united  in  closti  contact ;  and  conse- 
quently their  mutual  aeiioii  produces  almost  necess£U"ily  this  com- 
pound structure.  The  three,  so  to  speak,  will  not  permit  one  an- 
other to  govern  by  becoming  a  nucleus,  and  Ui*  r<  fore  they  unite 
and  act  conjointly.  The  union  of  six  molecules  by  their  acute 
angles,  may  also  take  place  ni  the  same  manner,  (fi<r.  13,  PI.  IX,) 
for  GxGO^,  (00-^  IS  the  value  of  the  acute  angles  when  liie  obtuse 
are  120<=>,)  equals  360°.  This  arrangement  is  probably  the  origin 
of  moat  of  the  stellated  crystallizations  of  snow.  Rhombic  prisms, 
whose  nn^rlos  vary  much  from  120^,  seldom  present  tliis  sjK  cics  of 
compound  crystal.  There  is  one  exception  to  this  remark  in  the 
case  of  white  iron  pyrites,  the  lateral  angles  of  whose  rhombic 
prisms  equal  \(^  2f.  But  this  exception  beautifully  illustrates  the 
general  principle.  These  crystals  are  composed  of  five  simple 
crystals,  and  the  angle  73^  58',  (the  acute  angle  of  the  prism,)  is 
abont  one  Jtfth  of  36(F.  The  occurrence  of  these  forms,  tliere- 
libre,  corroborates  the  principle  included  in  the  above  statements. 

77.  In  the  same  manner  composition  may  take  place  simidtane* 
ously  parallel  to  more  than  one  edge  or  angle.  The  crystals  of 
harmotome  are  examples  of  the  former.  The  primary  of  this  min- 
eral is  a  right  rectanijular  prism,  and  the  relation  of  this  solid  to 
the  rhombic  y)risni  is  such,  that  expiaualionSy  additional  to  those 
above  given  are  unnecessary. 
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It  is  an  important  fact,  ihnt  those  rectangular  crystals  iire  more 
frequently  compounded|  whose  planus,  replacing  the  four  lateral 
edges,  incline  to  one  another  nearly  at  angles  of  120^  and  6CP. 
Such  is  tfaocaae  in  chrysoberyL 

2.  Postnatal  Cmiipoand  Cri/stah. 

78.  Postnatal  cr^'^stals  are  described  in  §  19,  to  be  of  two  kinds. 

1.  Doubly  ^euiculated  crystals,  or  those  which  have  been  appa- 
»  rently  beni  subsequent  to  their  formation. 

2.  Those  which  are  composed  of  two  distinct  crystals,  united  by 
'  their  similar  parts. 

The  former  species  of  compound  crystal,  result  from  a  reversion 
of  the  original  ^larity  m  the  molecules  of  tlie  crystal,  after  the 
crystal  has  attained  some  size.  The  causes  of  this  reversion  are, 
probably,  agents  that  are  not  unknown  to  us.  Heat  will  have  this 
effect  on  eqrstals  of  turmaline,  their  polarity  yarying  with  the 
tem]>craturc.  Electricity  is  equally  an  efficient  agent  in  producing 
similar  results. 

A  reference  to  a  li^ure,  will  show  the  capability^  of  this  hy|X)- 
thesis  to  account  for  uiese  occurrences.  Let  AB,  (tig.  9,)  represent 
a  line  of  molecules  in  a  crystal  in  the  act  of  formation,  with  its 

poles  situated  as  there  marked,  (the  marked  poles  are  north.)  Tlie 
particle  C  is  supposed  to  l)e  on  the  point  of  obeyinjr  its  axes 
of  attraction,  by  uniting  the  pole  ?»,  with  7n.  At  this  moment 
tliere  is  a  sudden  reversion  of  the  iKjlarity  of  the  crystal,  as  ex- 
hibited in  A'B'.  The  molecule  C,  now  finds  a  repellent  pole  oppo- 
sing it,  since  m  and  71  are  both  north,  and  is  immediately  drawn 
around  by  the  attraction  between  o,  the  nearest  south,  and  m,  and 
tlie  union  exhibited  in  A"B"C.  takes  j»Iace,  producing  a  gcnienla- 
tion  in  the  crystal.  The  process,  {roiii^r  on  simultaneously  at  the  oth- 
er extremity  of  the  crystal,  causes  another  geniculation  of  the  sumu. 
Fi^.  11,  is  a  section  of  a  crystal  somewhat  resembling  fig.  13,  PU 
Ul,  in  which  there  is  seen  both  a  connatal  and  postnatal  com{)osi' 
lion.  The  latter  was  efTected  as  above  described.  CJeniculation, 
according-  to  the  second  kiiul  of  composition,  may  be  illustrated  by 
means  ol  fig.  10 ;  AB  is  again  the  crystal,  C  the  next  particle  U)  b<3 
added.  The  molecules  are  those  of  a  right  square  prism,  which 
form  is  peculiarly  subject  to  these  accidents.  In  the  figure,  these 
molecules  lie  on  one  of  their  sides,  and  only  one  lateral  axis  is 
seen,  the  other  directing  its  north  pole, towards  the  observer.  The 
union  of  ?n  and  tt,  is  affain  prevented  by  a  reversion  of  the  polarity; 
w,  therefore,  attracts  the  nearest  nortli  pole,  which  is  s,  A  revolu- 
tion of  90°  must  hence  take  place.  But  <hiring  this  time,  the  un> 
like  poles,  t  and  u,  (the  vertical  of  the  prism,)  are  acting  on  one 
another  and  tending  towards  a  union  ;  consequently,  the  molecule 
will  assume  the  intermediate  position  seen  in  A"B"C,  in  which 
c(jntact  has  taken  place  at  the  point  of  equilibrium  between  two 
poles. 
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A  similar  composition  could  not  occur  in  the  right  rectangular 
]>nsin ;  for,  s  could  not  be  united  to  m,  they  being  unlike  axes, 
and  consequently,  there  would  be  an  entire  revolution  of  180%  to 
brin^  r  to  a  union  with  711.  Such  instances  may  often'occur;  but 
it  is  impossible  to  detect  them.  We  lience  see  why  the  right  square 
prism  is  more  particularly  subject  to  this  kind  of  srenicnintion. 

An  explanation  of  a  postnatal  geuiculation,  according  to  the 
third  kind  of  composition,  is  difficult  to  explain  on  account  of  the 
number  of  axes  engaged,  and  the  consequent  difficulty  of  repre- 
senting it  in  a  figure.  It  flows,  however,  readily  from  the  above. 
An  example  of  the  same  is  given  in  fig.  12.  If  wore  the  primary 
planes,  it  would  be  an  instance  of  geniculatiou  accordmg  to  the 
second  kind  of  composition, 

79.  The  remaining  kind  of  compound  crystal,  is  represented  in 
fig.  9,  of  the  species  quartz.  It  is  perfectly  analogous  to  the  ordi- 
nary union  of  two  molecules;  for  the  crystals  arc  united  by  their 
similar  parts  of  opposite  polarity,  and  have  their  similar  faces  par- 
allel. They  were,  probably,  brought  originally  into  this  parallel 
situation,  by  a  process  analotjous  to  electrical  induction,  or  the  inu- 
tual  action  of  their  attracting  influences.  We  here  discover  an  in- 
teresting analogy  between  electricity  and  crystaUogenic  attraction. 

FORMATION  OF  SECONDARY  PLANES. 

80.  When  the  axes  act  in  their  natural  state,  that  is,  unmodified 
in  tlirir  stronLTih  of  attraction,  tlic  only  rrsnlt  is  a  primary  form. 
The  force  of  attr;i'  tio!i  in  the  direction  of  the  ;txes  of  any  molecule, 
is  inversely  pro])<)riioncd  to  the  lengths  of  the  axes;  that  is,  repre- 
senting the  axes  by  a,  6,  c,  the  force  of  attraction  in  the  direction 
of  each  will  vary,  as 

111  a  a 

r=  r'        »•  r- 

If  tlu'sc  axes  are  modified  in  their  attractions,  or  if  the  relation 
between  the  mtensity  of  aiiraciion  and  length  of  axes,  is  changed, 
some  correi^nding  change  must  take  place  in  the  form  of  the  solid 
resulting  from  their  action,  or,  in  other  words,  secondary  planes 
must  be  produced. 

The  laws  for  the  occurrence  of  serondarv  planes,  (§  28,)  are  a 
necessary  st^quence,  from  the  very  natural  prmciple,  that  similar 
ares  must  be  Hmilarly  and  simultaneaualy  modified.  The  same 
catise  which  is  efTectuu  in  modifying  one,  must  have  the  same  in- 
fluence on  all  similar  axes.  For  this  rea.son,all  the  edges  or  angles 
ol  acnhe  are  sinmltaneonsly  truncated.  Also,  the  lateral  ed2"PS  of 
a  right  square  prism  are  simultaneously  truncated ;  but  they  are 
not  necessarily  accompanied  with  a  replacement  of  the  teniiinal 
edjres,  l)ecause  this  requires,  in  addition,  a  modification  of  the  ver- 
tical axis,  whii  h  is  unlike  the  other  two,  and  which  therefore  is 
not,  of  consequence,  aflSected  by  thtt  saxne  cause.  Hence  we  have 
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tlie  gpiieral  principle,  dissimilar  parts  of  a  crystal  are  indepen- 
denlli/  replaced. 

Afain,  one  of  two  beveling  planes  is  sjccompanied,  (excepting 
the  few  instances  of  hemihedrism,)  by  the  other ;  for  the  same  cause 
thnt  will  prodnre  a  plane  inclininj^  towards  one  of  two  similar  axes, 
will  prcxluce  u  correspondinf?  one  iii(  linin<r  at  an  equal  auirlo  to  the 
other.  Tlie  same  principle  requires  also  six  iiitoriiitiUanes  on  each 
aDffle  of  a  cube,  and  but  two  on  those  of  the  right  s<[uare  prism. 

m  the  rhonibohedron,  (fig.  7,  a,  or  7,  6,)  the  plane  truncating 
the  terminal  angle,  may  be  considciTfl  as  toticliin^  the  molecule  at 
the  point  of  equilibrium  of  attraction,  belww^ii  the  three  polfs  N, 
N,  iV,  or  the  three  S,  the  planes  triuicating  the  terminal  edges 
touch  the  same,  ni  a  similar  point,  between  tlie  pairs  of  N  s,  or  pairs 
of  S  8 ;  those  truncating  the  lateral  edges,  similar  equilibrial  points 
between  N",  S' ;  S',  N'" ;  N'",  ;  >S"',  A  ,  &c.  ^  that  is,  a  north  pole 
of  one  extremity,  and  a  south  of  tin;  other. 

Thus.  HI  all  the  primary  lornis,  wc  find  a  perfect  correspondence 
between  the  occurrnig  planes  and  tlie  above  principles. 

The  hemihedral  modificationa  of  crystals,  do  not  militate  with 
the  general  theory,  but  merely  evince  that  other  powers  operate  on 
matter  besides  crystallogenic  attraction.  From  the  electrical  na* 
(ure  of  most  of  these  hemihedral  crystals,  it  may  bo  plausibly  eon- 
jectured  that  they  owe  their  peculiarities  to  electrical  influence. 
Turmaliucs  are,  in  most  instances,  heimhcdrally  modiiied,  (see  fi^. 
4,  of  the  species  tnrroaline,)  and  as  invariably,  when  heated,  exhibit 
electrical  polarity.  Boracitc  is  in  the  same  manner  electric,  when 
heated.  The  north  pole  is  invariably  the  most  highly  modified 
with  secondary  planes/ 


DISTORTION  OF  iCRYSTALS  AND  AGGREGATED  CRYSTALLIZATIONS. 

61.  If  the  intensity  of  attraction  in  the  direction  of  any  one  axis 
is  independently  increased,  the  addition  of  particles  will  take  place 
in  the  line  of  this  axis,  and  the  crystal  will  be  lengthened  in  that 
direction,  without  any  ehanije  in  its  interfaeial  angles.  This  oc- 
curs indepcnilciitlv  of  the  foriaatioa  of  secondary  planes,  since 
these  require  a  mutual  modijication  of  either  two  or  three  axes 
between  which  they  are  situated.  Cubes  are  often  lengthened  thus  ' 
into  right  square  or  right  rectangular  prisms,  the  rhombohed^on 
into  ohiiqtie  rliomhic  or  rhomholdal  prisms.  Prismatic  en^stals 
often  shoot  out  to  a  great  length,  when  the  actual  lengtti  of  the 


•  The  tetrahednm  has  not  been  included  amod^  the  primary  foniu,  since  it  ifta 

rcsull  of  a  hemihedral  modification  of  one  of  the  monomciric  primaries.  The  irref»ii- 
lar  tetrahedron  which  occurs  in  some  copper  ores,  and  is  a  secondare'  to  the  ri^hi 
square  pri.^m,  tnii^ht  1m*  innki'd  with  ihc  primary  forms,  u  ith  as  nnirli  pruprif'tv  ;-.s 
the  regular  tetrahcdrun.  It  evidently  proceeds  trom  the  same  kiitd  of  inoui&cation 
in  th«  anrtction,  thai  prudttces  ih«  dmimllarly  teminatcd  crystals  of  tnimaUiie^  dbc. 
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pdmary,  compared  with  the  breadth,  is  small.  Such  are  many 

saline  crystallizations. 

In  general,  these  crystals  are  attached  to  some  object,  by  one  of 
the  poles  of  the  leng^thened  axis,  and  s<'em  to  derive  this  increase 
of  attracting  power  from  the  nature,  (electrical  ?)  of  their  support. 
Fig.  8,  of  the  species  quariz^  represents  a  distorted  crystal  of 
quartz,  .uid  fiir.  2,  of  calcareous  spar,  an  equally  distorted  scalene 
dodccalicdron  of  this  species.  This  form  is  at  present  entirely  dis- 
jfnised  by  the  iiiidne  extension  of  the  crystal  in  the  direction  of  the 
axis  by  which  it  is  attached.  The  primary  faces  R,  R,  together 
with  the  planes  e*,  e',  the  opposifesof  R,  H,  and  the  opposites  of  t',  c\ 
form  an  eight  sided  prism,  which  is  terminated  by  a  small  plane 
R''',  and  the  remaining  reduced  fares  of  the  dodecahedron.  The 
crystal  was  attached  to  the  rock  by  the  face  R,  and  is  coTisequently 
lengthened  in  the  direction  of  the  axis  whicli  meets  this  face. 
Crystals  of  quartz  are  usually  attached  by  the  tliree  axes  about  a 
vertical  angle,  and  therefore  arise  perpendicularly  from  their  sup- 
))ort,  sometimes  to  a  great  length.  An  analogous  cause  will  pro- 
duce crystals  which  are  very  snort,  in  the  direction  of  the  vertical 
axes. 

The  pcirticular  pole  by  which  a  crystal  m  attached  to  its  support, 
probably,  depends  <m  the  electrical  state  of  this  sunport ;  and  trom 
this  cause  anses  the  regularity  with  which  crystals  are  often  sg' 

gregated. 

Fibrous  crystallizations  have  a  similar  oriijin.  They  Tisiially 
occur  as  veins  in  rocks,  where  they  were  loi  jiied  by  tiie  mlluence 
of  the  attraction  in  the  opposite  sides  of  the  vein,  causing  a  large 
deposition  of  cr^'stals,  and  their  rapid  elongation  across  the  vein. 
Occasionally,  they  are  found  on  surfaces  not  ha\nng,  as  veins,  a 
correspond  in  2:  parallel ;  then  the  great  rapiditv  of  the  er\"stnl!iza- 
tion,  induced  by  tlic  olectrienl  influence  of  tlicir  support,  has  appa- 
rently, caused  a  struggling  between  the  crystals  for  room,  and  the 
consequent  formation  of  closely  compacted  crystals,  or,  in  other 
words,  the  fibrous  structure.  The  fibres  composing  this  structure, 
when  thus  formed,  ore  often  r^ilarly  terminated. 

ISOMORPHISM. — DIMORPHISM. 

82.  Isomorphism. — It  is  a  late  discovery  m  science  that,  in  some 
instances,  one  element  may  replace  another  in  a  chemical  com- 
pound, without  changing  the  crystallization.  Potash  and  ammo- 
nia, combined  with  the  same  acid,  have  the  samt  primitive  form. 
These  are  termed  Tsomorphnns  bodies  by  Mitsrlierhch,  the  princi- 
pal iiivcstiirator  of  these  facts.  This  property  has  been  supposed 
to  arise,  from  the  siimlarity  in  the  form  and  size  of  the  atoms  of  the 
isomorphous  bodies.  It  is  more  probable,  that  this  power  depends 
on  the  similar  crystallogenic  relations  of  these  two  elements,  in 
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consequence  of  which,  the  same  axial  arrangement  takes  place  in 
the  different  compound  molecules. 

83.  D'unorphisjn. — This  term  is  applied  to  that  peculiarity  of 
certain  compounds,  by  which  they  present  entirely  distinct  crystal- 
lizations under  different  circumstances.  Carbonate  of  lime  is  thus 
stated  to  be  a  Dimnrphous  comjx>iuid,  since  it  crystallizes  at  one 
time,  in  rhombohedral  crystals,  in  other  circumstances,  in  seconda- 
ries to  a  rhombic  prism;  it  is  called  Arragonite,  when  possessing 
the  latter  crystalline  form.  In  Brewster's  Edinburgh  Journal  of 
Science,  vol.  vi,  p.  301,  an  interesting  accoimt  of  a  change  of  the 
system  of  crystallization  of  sulphate  of  zinc,  by  the  influence  of 
heat,  is  j^iven  by  Mitscherlich.  "  When  a  right  rhftmbic  prism  of 
this  salt  IS  heated  above  a  temperature  of  126*^  F.,  we  may  observe 
certain  points  at  its  surface  become  opaque,  and  then  branches  of 
crystals  shoot  out  from  these  points  in  the  interior  of  the  original 
specmien.  In  a  short  time,  the  whole  is  converted  into  an  aggre- 
gate of  those  crystals,  diverging  from  several  centres,  that  are  situa- 
ted on  the  surface  of  the  ori^iiuU  crystal." 

These  small  crystals,  which  are  formed  without  any  change  of 
composition,  were  oblique  rhombic  prisms^  which  form  is  also 
obtained  when  the  solution  crystallizes  above  the  temperature  of 


Dimorphism,  therefore,  appears  to  be  owing  to  the  different  cir- 
cumstances attending  crystallization.  The  degree  of  heat  during 
crystallization,  the  nature  of  the  solvent  combined  with  some  other 
causes,  may  effect  a  change  in  the  direction  of  the  axes  and  the 
curvature  of  the  molecules,  although,  generally,  the  only  effect  of 
these  causes  is  the  production  of  secondary  planes.  In  the  instance 
cited  above,  heat  seems  to  have  been  the  only  cause.  The  prismatic 
form  of  arragonite  may  be  owing  to  the  presence  of  merely  a  small 
quaiuity  of  carbonate  of  strontian  in  the  solvent,  which  this  mineral 
usually  contains,  though  in  a  variable  quantity. 


85.  An  essential  preliminary  to  crystallization,  is  a  perfect  free- 
dom of  motion  among  the  elementary  particles.  While  in  the  solid 
state,  the  attraction  of  cohesion  is  already  in  action,  and  prevents 
any  other  arrangement  than  that  alretidy  possessed  by  the  mineral. 
But  when  this  cohesive  attraction  is  once  overcome,  and  the  mole- 
cules are  freed  from  mutual  restraint,  they  are  then  at  liberty  to  be 
influenced  by  the  peculiar  attraction  of  crystallization,  and  under 
its  guidance  will  assume  a  crystalline  arrangement. 
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There  are  two  means  of  co!int*»rartiii«:  this  attraction,  or  redu- 
cing the  solid  to  lite  state  of  a  tliiid,  euch  ot  which  is  a  liequeut 
source  of  crystallization,  both  in  the  laboratorv  of  natuie,  and  of 
nature's  student,  the  chemist:  They  ue — 1.  By  solution.  2.  By 
fusiim. 

CRYSTALLIZATION  FROM  SOLUTION. 

86.  The  efiect  of  a  hquid  solvent,  as  water,  upon  the  dissolving 
salt,  is  to  separate  its  molecules,  and  destroy  their  mutual  attraction, 
by  the  attraction  of  the  particles  of  the  liquid  for  those  of  the  salt. 

By  sohition,  we  pull  down,  so  to  speak,  the  orijrinal  stnicture,  and 
separatt!  its  oonstitnent  stones,  preparatory  to  a  rebiuldniii;  of  the- 
j»ame.  The  reconstruction  we  etiect,  by  driving  off  the  antfigoaist 
power,  teaier^  by  means  of  a  slowly  ai)plied  heat  producing  evapo> 
ration.  Thus  nee  again,  the  particles  can  reassume  their  power  of 
attraction  and  their  rr\-stallinr  natnrr-.  and  in  £iVOrable  cirj^um-^ 
Stancfs,  will  bnild  up  the  rcLmlar  rrystal. 

CrystalliZiiiion  by  this  rnearis,  lakes  place  very  dillerently  with 
different  substances.  In  some  instances  no  appearance  of  crystal- 
lization is  apparent  till  the  solution  has  reached  &  certain  degree  of 
density,  when  suddenly  the  whole  shoots  into  a  nm^s  of  crystals, 
the  water  itself  entcrinir  into  their  constitution,  and  Ibrming  what 
is  termed  the  water  of  crystallization. 

At  otlier  times,  after  a  certain  degree  of  evaporation,  the  soluuou, 
if  laid  aside  to  cool,  enters  the  crystalline  state  as  the  temperature 
diminishes. 

Often,  soon  after  tJic  conirnr-nccment  of  evaporation,  small  crys- 
tals attru'h  themselves  to  any  prominent  o})iert  in  the  containing 
vessel,  and  continue  their  mcieaj>e  with  the  continuance  of  the 
evaporation.  In  the  crystallization  of  other  substances,  small  crys- 
tals, as  evaporation  proceeds,  are  observed  fost  to  float  on  the  sur- 
face of  the  liqnirl.  increasing  gradually  in  size  without  changing 
their  forms,  iniiil  from  an  increase  of  weight,  they  sink  and  attach 
tliemselves  to  the  l)ottoin  of  the  vessel.  Salt  aifords  fretiuent  in- 
stances ui"  tins  process.  A  very  gradual  evaporation  sometimes 
produces  singular  forms  of  this  minml.  As  evaporation  goes  on 
only  at  the  surface,  there  the  incipient  crystal  first  appears,  a  mi- 
nnte  ciiIh!,  which  presents  under  the  magnifier  well  defined  angles 
and  phme  surfaces.  Kvapor.ition  continues,  and  as  the  cube  is  in 
conUict  with  the  surface  of  ilie  sohition  only  along  its  sides,  it  en- 
larra  laterally  without  much  addition  to  its  thickness.  It  now 
sinjcs  so  that  only  its  upper  edges  are  exposed  to  the  surface  where 
the  crystiilline  molecules  are  forming,  and  consequently  these  only 
receive  the  addition  of  particles.  With  every  new  increase,  it  con- 
tinues sinking,  at  t)it»  same  tune  that  the  j^articjes  are  added  as  con- 
tinually to  tlie  upper  anil  outer  edge,  till  tinally  the  result  is  an  in- 
verted hollow  four  sided  pyramid,  which  swims  hke  a  cup  on  the 
surface  of  the  fluid.   Fig.  137. 
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haiee  isolated  crystals  of  the  different  salts  are  usually  obtained 
with  (ufficulty.    According  to  Beudant,  they  may  be  produced  by 
ammng  the  crystalliaatioii  to  take  place  in  a  gelatinous 
The  large  crystals  uf  quartiylbtUidnUingcairities  in  rocks,  secsned 
to  have  been  formed  in  this  manner. 

Any  fluid  which  will  net  the  part  of  a  solvent,  may  in  general  be 
employed  for  obtaining  crysttillizations.  Alcohol  and  etlier  may 
oilen  be  used,  and  in  some  instances  are  the  only  solvents. 

We  are  acquainted  with  but  few  of  the  solvents  employed  in  nft> 
ture.  Water  saturated  with  carbonic  acid,  is  a  conunoii  solvent  of 
carbonate  of  linie,  and  by  this  means  the  stalactites  of  this  mine- 
ral are  produced.  "Water  at  a  high  temperature,  holding  soda  or 
potash  in  solution,  will  dissolye  silica.  A  large  tract  of  land  in 
Iceland  has  been  entirely  deprived  of  its  vegetation,  by  the  deposi- 
tion of  silica  from  tlu^  Geysers  of  that  volcanic  country. 

But  probably  in  most  instances  crystals  have  resulted  from  the  ac* 
tioQ  of  the  second  means  of  fluidity. 

CRYSTALLIZATION  FROM  FUSION. 

87.  In  this  process,  heat  is  the  divelleut  force  by  which  tlie 
original  arrangement  of  the  particles  is  destroyed,  and  that  freed(jiu 
from  mutual  restraint  obtained,  which  is  necessary  for  crystalliza- 
tion. By  a  reduction  of  the  temperature,  or  a  removal  of  the  an- 
tagonist power,  heat,  the  particles  are  again  permitted  to  assume 
their  crystalline  nature,  and  their  respective  positions  in  the  struc- 
ture of  a  crystal.  Kvery  winter's  day  alfords  us  innumerable  in- 
stances of  this  process,  when  the  removal  of  the  heat  which  re- 
tains water  in  a  fluid  state,  allows  the  particles  to  combine  by  their 
mutual  attractions,  and  cover  our  streams  with  extended  sheets 
of  ice. 

To  obtain  tine  cr^'stals  by  this  method,  often  requires  much  care. 
In  tlic  case  of  sulpliur  and  several  of  the  metals,  llie  most  eti'ectual 
method  consists  in  pourmg  off  the  central  portion  of  the  fluid  mass, 
soon  after  a  crust  has  formed  by  cooling  on  the  surface.  Bismuth 
may,  in  this  manner,  be  obtained  in  fine  crystals.  But  this  means 
of  crystalliiation  is  less  within  the  control  of  art  than  the  pre- 
ceding. 

Many  substances  crystallize  directly  from  a  gaseous  state.  The 
crystalline  deposits  of  sal  ammoniac  and  sulphur,  in  volcanic  dts* 
tricts,  are  often  thus  produced.  Crystals  of  specular  iron  occur  at 
Vesuvnis.  so  liirlu  and  slender  in  tlieir  leaf-like  structure,  as  to  bo 
blown  away  by  a  slight  hrcrdh.  In  their  formation,  there  was  pro- 
bably a  direct  traositioa  irom  the  gaseous  to  the  solid  state.  A  more 
common  esmmple  is  the  formation  of  snow,  ev^  flake  of  which 
is  composed  of  a  congeries  of  minute  crystals.  This  process  takes 
place  when  the  atmosphere,  loaded  with  vapor,  is  so  reduced  in 
temperaluie,  that  the  particles  are  no  longer  restrained  by  heat 
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from  obeying  their  own  inclinatioos,  or,  in  more  correct  language, 
tbsir  ttttraetioDs. 

Crystallization,  by  each  of  the  above  methods,  is  often  attended 
with  an  emission  of  light.  In  general,  at  the  fii  si  effort  of  crystal- 
lization, there  appears  on  instantaneous  and  oftf n  1  rillKMU  tfa.sh  of 
light,  which,  in  some  instances,  is  repeated  al  tiie  coniuieiiccincnt 
of  each  new  crystal.  Splendid  exhibitions  of  this  kind  have  been 
observed  by  M.  Buchner,  of  Hasonsa,*  during  the  crystallisation  of 
l^enzoic  acid ;  the  discharge  of  light  oontiniied  fat  a  half  hour. 
Acetate  of  p<itash,  boracic  acid,  and  manv  other  compounds,  and 
even  water,  occasionally  exhibit  this  phenomenon. 

CAUSES  OF  SECONDARY  PLANKS. 

88.  Beiidant,  in  his  Treatise  on  J\lincralogy,t  in  which  this  sub- 
ject has  received  some  attention,  states  as  ilie  principal  cause  of  se- 
condary planes,  the  nature  of  the  solvent^  and  of  the  aubstauces 
it  holds  in  solution. 

He  remarks,  that  when  the  solvent  contains,  mcchayiically  sus- 
pended, minute  particles  of  Inn'icm  matter,  the  crystals  formed,  con- 
tain more  or  less  of  these  foreii/ii  jmrlicli's  reg-uhtrly  arranged,  either 
in  concentric  layers  with  ilie  lamiiuc  of  tiie  crystal,  or  in  the  direc- 
tion of  a  diagonal,  or  occasionally  intermingled  without  regular 
order ;  and  that  the  crystals  thus  impure,  are  more  simple  and  r^U- 
lar  tlian  those  obtained  from  a  clear  litjuid.  Crystals  of  quartz  are 
seldom  {perfectly  ref^ular  bipyramidai  prisms,  except  wlien  they  con- 
tain large  portions  of  cidorite.  But  if  the  solvent  cuulauis  other 
substances  in  solution,  either  solid,  liquid,  or  gaseous,  secondary 
£>rnis  are  usually  produced.  "  Common  salt,  crystallizing  from 
pure  water,  presents,  almost  invariably,  a  cubic  form.  But  in  a 
solution  of  horacic  acid,  it  always  occurs  with  truncated  angles," 
(fig.  2,  Fl.  1.)  The  Rev.  E.  Crai^,  in  an  interesting  article  on 
ISdicroscopic  Chemistry,  in  the  Lond.  and  Ed.  Phil.  Mag.  and  Jour, 
of  Science,  July,  1836,  p.  13,  states  the  following  remarkable  trans- 
fcnnations  in  crystals  of  carbonate  of  copper,  produced  by  a  change 
in  the  nature  of  til p  -solvent,  -  If  sulphuric  ncid  Ik- fuldrfl  to  car- 
bonate of  copper,  crystals  speedily  appear,  j)reseijLing  llie  form  of 
six  sided  tubulur  prisms.  Add  a  little  aiiuiionia,  the  form  is  changed 
entirely  to  a  long  rectangular  prism  with  the  angles  replaced.  Add 
a  little  more  ammonia,  and  the  form  changes  to  several  varieties  of 
the  rhoiiihir  (octahedron:  a  little  nitric  a'  i(l  restores  again  the  form 
ol  tlu  rcctaiio^ular  prism.  In  all  lliese  successive  chnng-es,  it  is  not 
tiiat  a  few  crystals  of  another  form  have  been  superadded,  but  each 
time,  the  metamorphosis  is  seen  to  take  place  in  the  whole  mass." 


*  Br«wster'«  Ed.  Jour.  III.  369. 

t  Timit4  ^Ifmeotaire  de  MinAnlogie,  par  F.  8.  Beodsnt,  9  vda.  Sro.  1880, 94  ed. : 
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There  ore  many  evidences  tliat  tlie  same  cause  has  operated  in 
nature  to  produce  the  peculiar  secondary  planes  a  crystal  presents. 
Arragonite,  in  iiOD  mines,  cryataUiies  in  very  acute  pyramidal  crys* 
tals  ;  but  in  the  gypsum  clays,  accompanying  the  saiifeious  depo- 
sits, it  always  appears  in  prismatic  crystals,  grouped  so  as  to  form 
hexagonal  prisms.  Other  similar  instances  might  be  aHdrd  ;  hut 
this  will  suffice  to  establish  the  lact,  that  secondary  planes  oiteu 
arise  from  the  peculiar  nature  of  the  solvent. 

In  addition  to  this  cause,  may  be  added  the  electrical  state  of  the 
lock  supporting  the  cryjAal,  and  also  its  nature.  M.  Planiava  has 
observed  that,  m  some  instances,  in  which  the  form  of  the  Jloating 
crystal  was  thf  [iriiuary,  it  assumed  secondary  planes  as  soon  as  it 
attached  iuself  to  tiie  sides  of  the  vessel.*  From  die  nature  of  ciys- 
tallogenic  attraction,  it  must  be  influenced  by  the  electrical  excite- 
ment of  surrounding  bodies,  and  in  some  circumstances,  it  may  be 
afferted  l)y  the  electrical  state  of  the  atmosphere. 

In  sonic  instances,  secondary  planes  proceed  from  some  perma- 
nent peculiarity  in  the  molecule ;  for,  without  this  supposition,  wo 
cannot  account  for  the  invariableness  in  tlie  occurrence  of  a  particu- 
lar secondary  form  of  some  minerals ;  fi>r  example,  the  prismatic 
form  in  quartz,  whose  primary  is  a  rhombohedron.  From  some 
preceding"  r»Miiarks,  the  reader  may  have  already  dedncod,  that  a 
cerlaui  degree  ol  force  of  attraction  is  coimected  with  axes  of  a 
certain  and  definite  length,  and  liiui  secondary  planes  result  from 
a  variation  of  this  relation.  With  respect,  then,  to  the  molecules 
of  quartz,  we  may  conjecture  that  they  are  permanently  modified 
in  this  or  some  similar  manner. 

Very  important  discoveries  would,  beyond  doubt,  fully  repay  for 
an  extensive  series  of  experuneiiis  on  this,  as  yet  obscure,  subject. 
From  the  splendid  results  of  Mr.  Crosse,  who  has  hem  enabled,  by 
the  application  of  a  weak  ffalTanic  power,  to  obtain  crystals  of 
several  minerals,  the  crystallization  of  which  had  hitherto  defied 
the  powers  of  art,  we  may  be  enconra«fe<i  to  hope  that  ere  long 
this  entrance  to  one  of  the  innermost  recesses  of  the  works  of  na- 
ture will  be  thrown  open,  and  that  the  qualities  of  atoms,  or  mole- 
cules, their  forms  and  peculiarities,  will  soon  be  fiiUy  understood, 
lis  connection  with  the  sdenee  of  chemistry,  and  other  physical 
sciences,  render  it  deserving  of  very  minute  experimental  rc^^cnrch. 
Beautifully  and  truly  was  it  long'  since  remnrkod  by  Ciulielniini — 
an  author  who,  tliougli  aUcrwards  forgotten,  had  u  clearer  insight 
into  the  nature  of  crystallization,  tiian  any  of  his  cotemporariesi 
and  many  of  his  successors, — in  his  work,  an  CkyataUtzaHon,  p. 
144.  "  Ovstallisatio  frcomctrizantis  natura?  opus  qnoddam  est,  ct 
sane  mirabilissimum ;  dio-num  ideo  ut  totis  ingenii  vinbus  totaque 
mentis  contentione  exquiratur,  non  quod  spectet  taiitaiii  omccnita- 


•  SsttBsr^  AicUt.  X.4ii  dtsd  is  FemMA  Belklin. 
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tem  et  volupiatein,  i]u;v  rnirafuliniri  scientiam  consequitur,  verum 
etiam  ob  maximaiii  in  re  piiysica  utiiitatem ;  ridetur  quippe  Natura 
hie  86  piodere,  et  omni  exuta  yelamme  non  qualis  ease  potest,  eed 
quaJifl  aeta  est  eese  pnebeie  eonspieieiidaiii.*^ 


•  •*  Crjrstallizalion  is  a  peculiar  and  most  admirable  sesuU  ul"  Nature's  geometry, 
worthy  of  being  studied  w  iih  all  the  p>wer  uf  t,'enius,  and  the  whole  energy  of  the 
mind,  aoc  on  account  of  the  delight  which  always  atieuds  the  knowledge  of  wooden, 
bQt  beenme  of  fis  vast  importance  in  revealinf;  to  ns  the  seereta  of  Natnrej  for  here 
•hie  dr>es,  a.s  it  were,  bett-nv  herself,  and  laying  aside  all  di^^grii^^e^,  permits  VM  to  be- 
hold beri  not  merely  as  she  is  in  afipeanAoe,  but  as  she  is  in  true  reality." 


Ik 
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89.  Light  may  be  either  reflected,  transmitted,  or  emitted.  The 
characters  of  miii'  i mI^  thus  produced  are  of  five  kinds : — 

1.  Lustre  ^  depending  on  the  power  and  manner  of  refieding 
light. 

2.  Color  j  depending  on  tlie  kind  of  light  reflected  or  trans- 
mitted* 

3.  Diaphaneity;  depeDdinnf  on  the  power  of  iranamiitmg 

light. 

4.  Rkfraction  ;  depcndino-  on  the  jnanner  of  transmitting  light. 

5.  PHosPHoaEscENCE :  depending  on  the  power  of  emiiiing 
ligbt 


90.  The  iustre  of  minerals  arises  from  the  nature  of  their  sur- 
faceSf  which  causes  more  or  less  of  the  light  incident  upon  them,  to 
be  reflected.  A  variation  in  the  mimiity  of  light  reflec^ted,  pioducee 
different  degrees  of  intensity  of  lustre ;  a  variation  in  the  nature 
of  the  reflecting  surface,  produces  different  J:ivtl<;  of  lustre, 

a.  The  kinds  of  bistre  are  six,  and  tire  niuned  from  some  iamiliar 
object  or  class  of  objects,  which  exiiibit  them. 

1.  Metallic:  the  usual  lustre  of  metals.  Imperfect  metallic  lus- 
tre is  expressed  by  the  term  sub-metallic. 

2.  Vitreous:  tlio  Insf  re  of  broken  glass.  An  inipcrforth- vitroons 
lustre  is  termed  sub-vitreous.  The  vitreous  and  sub-viireons  lus- 
tres arc  of  the  most  common  occurrence  in  the  mineral  kingdom. 
Q,uartz  possesses  the  former  in  an  eminent  despree ;  calcareous  spar 
often  Uie  latter.  This  lustre  may  be  esdiiibited  by  nnnerals  of  any 
color,  and  in  any  instance^  should  rewmble  broken  glass  of  the 
color  of  the  mineTnl. 

3.  Hcsinofts  ■  lustre  of  the  yellow  resins,  as  benzoin.  Kx.  opal, 
and  some  yellow  varieties  of  zinc  blende. 

4.  Pearly:  this  term  explains  itself.  Ex.  talc,  native  magnesia, 
stilbite,  d^.  When  sab-metallic,  the  term  metallio-pearly  is  ap- 
plied. 
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6.  Silky :  the  result  of  a  fibrotw  structure.  Ex.  fibroos  carbon- 
ate of  lime,  fibrous  gypsum,  and  many  fibrous  minerals,  more  es- 

pecijiUy,  those  which  in  othf  r  forms  have  a  pearly  lustre. 

G.  Adamantine:  the  lustre  of  ill e  diamond.  When  sub-metallic, 
it  is  termed  metallic-adamantine.  Ex.  some  varieties  of  carbonate 
of  lead,  and  dark  red  silver  ore. 

d.  llie  degrees  of  intensity  arc  denominated  as  follows : — 

1.  Splendent :  when  the  surface  reflects  light  with  great  bril- 
liaiiry.  and  ^ives  well  defined  images.  Ex.  Elba  iron  ore,  tin  ore, 
some  specimens  of  quartz  and  pyrites. 

2.  Shining :  when  an  image  is  produced,  but  not  a  well  de- 
fined image.   Ex.  calcareous  spar,  celestlne. 

3.  Glistening  :  when  there  is  a  general  reflection  from  the  sur- 
face, but      image.    Ex.  talc,  copper  pyrites. 

4.  Gl> inmcrinn^ :  when  the  retleclion  is  very  imperieet,  and  ap- 
parently ironi  pomts  scattered  over  tlie  surface.  Ex.  flint,  chal- 
cedony. 

A  mineral  is  said  to  be  dull  when  there  is  a  total  absence  of  lus- 
tre.   Ex.  f^hrilk,  the  ochres,  kaolin. 

These  dillerent  deirrces  and  kinds  of  lustre,  are  often  exhibited 
differently  by  imlike  faces  of  the  same  crystal,  but  always  siuiilarly 
by  like  faces.  The  lateral  faces  of  a  right  square  prism  may  thus 
differ  from  a  terminal,  and  in  the  right  rectangular  prism  the  lateral 
faces  also  may  differ.  This  is  an  immediate  consequence  of  the 
f  tet,  that  these  unlike  faces  are  produced  by  unlike  crystallogenic 
axes. 

COLOB. 

91.  In  descriptions  of  the  mineral  species,  it  is  usual  to  notice 

boffi  the  external  color,  and  that  which  the  tnifi^^ral  presents  when 
abrialed  with  a  fde.  The  latter  is  by  far  (lie  most  important  char- 
acter in  distinguishing  minerals,  for  it  seldom  varies  in  the  siune 
species,  though  externally,  the  mineral  may  present  a  large  yariety* 
of  shades  of  color.  Tlie  mineral  species  are  liable  to  so  niany  acci- 
dental mixtures  of  foreic^n  substances,  that,  in  general,  little  reliance 
can  he  placed  on  the  external  rolor.  The  metals  and  the  metallic 
oxyds  are  among  those  species,  which  ore  the  least  subject  to  va- 
tiation. 

The  color  obtained  by  abrasion,  which  usually  corresponds  with 
that  of  the  powder,  is  included  under  the  term  tf/r^oilr.  This  term 
includes  also,  the  histre  produced  by  aVrnsion. 

The  following  eight  colors  have  been  selected  by  Werner  as  fun- 
damental, to  facilitate  the  employment  of  this  character  in  the  de- 
scription of  nimerals;  White,  Chrof^  Blacky  Btue^  CfreeHy  YMw^ 
Red,  and  Brown. 

The  colors  of  minerals  possessing  a  metallic  lustre,  or,  concisely, 

THE  METALLIC  COLORS,  are, 
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1.  Copper-red :  the  color  of  copper.  Copper,  less  perfectly,  cop- 
per nickel. 

2.  Bronze-peUmfi :  the  color  of  bronze.   Magnetic  pyrites. 

3.  Brass-yellow:  copper  pyrites. 

4.  Gold-yellow :  native  gold. 

6.  t^ilver-white :  native  silver,  less  distinct  in  anenicBl  pyrites. 
6.  Tin-white:  mercury,  tin-white  cobalt. 
.7.  Lecid-gray :  galena,  molybdena. 

8.  SM-gray:  nearly  the  color  of  fine  grained  steel  on  a  recent 
fracture.  Native  platina,  and  palladium. 

h.  Non-met alUc  Colors. 

The  several  non-metallic  varieties  of  these  fundamental  colors 
are  contained  and  esplained  in  the  following  catalogue. 

1.  Snnw-white :  the  purest  white  color.    Carrara  marblp. 

2.  ReddLsh-white :  whiu,',  inclining  to  red.  Some  varieties  of 
calcareous  spar  and  quartz,  &c. 

3.  Yellawishrwhite  :  white,  inclining  to  yellow.  Some  varieties 

of  calcareous  spar  and  quartz. 

4.  Grayvshrwhite :  white,  inclining  to  gray.  The  same  ex- 
amples. 

6.  Qrecnish-wkUe :  talc. 

6.  MUfc-whiie :  white,  slightly  bluish.  Some  varieties  of  Chal- 
cedony. 

B.  G>r»y. 

1.  Bluish-^ray :  gray,  inclining  to  a  dixty  blue  color.  Some 

varieties  of  limestone 

2.  Pearl-gray:  gray,  mixed  with  red  and  blue.  Horn  silver, 

Piiiitc. 

3.  Smoke-gray :  gray,  with  some  brown.  Flint. 

4.  Greenish-gray:  gray,  with  some  gieen.    Cat^  eye,  some 

varieties  of  talc. 

5.  Yellowish-gray :  some  varieties  of  compar  t  limestone. 

6.  Ash-gray :  tlie  purest  gray  color.    Zoisite  variety  of  epidote. 

C.  Black. 

1.  Grayish-black  :  black,  mixed  with  gray,  (without  any  green, 
brown,  or  blue  tints.)  Basalt,  Lydian  stone. 

2.  Velvet-black :  pure  black.  Obsidian,  black  turmaline. 

3.  Greenish-black :  pyroxene. 

4.  Prmniish-hlack  :  bituminous  coal. 
6.  Biu^h-biack:  black  cobalt. 

D.  Bhie. 

1.  Blackish-blue :  dark  varieties  of  blue  malachite. 
S«  Azure-blue :  bright  blue  with  a  little  red.   Pale  varieties  of 
blue  malachite,  bright  varieties  of  lapis-laseuli. 
10 
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3.  Vhlet-hlup  :  })lue  mixed  with  red.    Amethyst,  lluui  spar. 

4.  Lavtndcr-blue :  blue  willi  some  red  and  much  gray.  JLatiio- 

5.  Prussian-blue^  or  Berlin  blue :  pine  blue.  Sapphire,  kyanite. 

6.  Smalt-blue :  some  varieties  of  gypsum. 

7.  Iitdi^Zfy  blur  :  blue  with  black  and  green.    Bbie  turmaline. 

8.  Dnck-hlue  :  blue  wilh  much  green  and  a  little  black.  Cey- 
ianite  variety  of  corimdum)  some  varieties  of  talc. 

9.  Skff-blue :  pale  Uue  with  a  little  green.  It  is  called  moun- 
tain blue  by  painteis ;  it  is  the  color  of  &e  clear  sky. 

E  Green. 

1.  Verdigri9-green :  green  inclining  to  blue.  Some  varieties 

of  feldspar. 

2.  Celandine-green :  green  with  blue  and  gray.  Some  varie- 
ties of  talc  end  oeryl.  It  is  Che  color  of  the  feaves  of  the  celan- 
dine, (Chelidoniummajus.) 

3.  Mountain-^een  .*  j^ecn  with  mnch  bltio.  Reryl. 

4.  Leek-green:  green  with  some  brown.  Tlie  color  of  the 
leaves  of  garlic  ;  distinctly  seen  m  prase,  a  variety  of  quartz. 

5.  Emerald-green:  pure  deep  green.  Emerald,  imperfect  in 
green  malachite. 

6.  Appti'  izrccn:  light  green  with  some  yellow.  Ghrysoprase 
variety  of  quartz. 

7.  Grass-green  :  green  with  iiiorp  yellow.    Greon  diallage. 

8.  Pistachio-green  :  green  u  iih  yellow  and  some  brown.  Epi- 

dote. 

9.  Asparagm-grem:  pale  green  with  nmch  yellow.  Aspara- 

gUS  SfOTlf. 

10.  JUackish-grecn  :  some  varieties  of  serprTitine. 

11.  Olive-green :  pale  green,  with  much  brown  and  yellow. 
Olivine. 

12.  Oil-green:  lighter  green  with  more  3rellow  and  lew  brown. 
The  color  of  olive  oil.    Beryl,  pitchstone. 

13.  Siskin-green :  light  green,  much  inclining  to  yellow.  Uranite. 

F.  7<Jbw. 

1*  Sulphur-ydlaw :  native  sulphur. 

2.  Straw-yetlmo  :  very  pale  yellow.    Some  varieties  of  topaz. 

3.  Wnr-i/dlow :  yellow  with  gray  and  some  brown.  Zinc 
blende,  opal. 

4.  Hwiey-y^iw :  yellow,  with  some  red  and  brown.  Calcare- 
ous spar. 

5.  Lrmm-1/eUow  :  pure  yellow.   Native  sulphur,  orpiment 

6.  Ochre^ellow :  yellow  with  brown.  Oebte  varieties  of  brown 

iron  ore. 

7.  Wine-yellow  :  pale  yellow,  wiUi  some  red  and  gray.  Topaz 
andfluor. 
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8.  Cream-yellow :  pale  yellow,  with  some  red  and  a  tinge  of 
brown.   Some  vmeties  of  lithomar^e. 

9.  Orange-yeUfnw :  yellow  inclinuig  to  red.  Qrpiinent 

G.  Red. 

1.  Aurorotred :  red  with  much  yellow.  Some  varieties  of  realgar. 

2.  Hynrinth-red :  red  with  yellow  and  some  brown.  Hyacmth 
variety  of  zircon,  garnet. 

3.  ^rick-red :  polyhalile,  some  varieties  of  jasper. 

4.  ScarUt-red :  bright  red  with  a  tinge  of  yellow.  Cinnabar. 

5.  Bloodied :  red  with  some  yellow  and  black.  Pyrope  varie- 
ty of  garnet. 

6.  Pfesk-rpd :  pale  red  with  gray  and  some  yellow.  Borytes. 

7.  Carmine-red :  pure  red.    Ruby  sappliire. 

8.  Coehineal-red :  red  with  some  blue  and  gray.  Light  red  sil- 
ver ore. 

9.  Rose-red  :  pale  red  with  some  gray.  Rose  quartz. 

10.  Crimson-red :  red  with  some  olue.  Ruby. 

11.  Peach-blossom-red :  red  with  white  aud  gray.  Lepidolite 
variety  of  mica, 

12.  CHumhim-red:  red  with  some  blue  and  much  black. 

Garnet. 

13.  Cherry  red :  dark  red,  with  much  blue  and  brown.  Spi- 
nel. SDine  varirties  of  jasper. 

14.  Brownish-red :  jasper,  brown  iron  ore. 

1.  ile«l(l«9^-&roiM».*  garnet,  zircon. 

2.  Clove-brown :  brown  with  red  and  some  blue.  Axinite. 

3.  Hair-hrowv  •  broM-n,  with  some  yellow  and  orny.  Wood  opal. 

4.  Broccoli  hj-',)rn  .  br(n\Ti,  with  blue,  red,  and  gray.  Zircon. 

5.  Chestnut-brown, :  pure  brown. 

6.  Yellmoishrhrown :  common  jasper. 

7.  Pinchheck-brman  :  yellowish-brown,  with  a  metallic  or  metal- 
lic-pearly lustre.    Several  varieties  of  talc. 

B.  Woodrbroxp-n  :  hrowii  with  yellow  and  ST'^y  *  ff>lor  of  old  wood 
nearly  rotten.    Some  specimens  of  asbestiform  hornblende. 

9.  Liver-brown :  brown,  with  some  gray  and  some  green.  Jasper. 

10.  Blaekish'hrown  :  bituminous  coal  Tar.  brown  coal. 

c.  FeculiariHes  in  the  Arrangement  of  Colors* 

Play  of  Colors.  This  beautiiiil  exhibition  is  observedi  when 
several  prismatic  colors  appear  in  rapid  snrce<;sion  on  turning  the 
mineral,  it  exists  in  perfection  m  the  diamond;  and  also  in  pre- 
cious opal,  and  is  most  bnlliautly  observed  by  candle  light. 

Change  of  CoUrrs.  Each  piorticular  color  appears  to  pervade  a 
larger  space  than  in  the  play  of  colois,  and  consequently  the  sue- 
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eession  produced  by  tnmiiig  the  minenl  it  km  rapid.  Ex.  Lab- 
rador feldspar. 

Opalescence.  A  reflection  of  a  milk-white  li^ht  from  tlie  inte- 
rior of  tiie  specimen.  It  m  observed  in  some  varieties  of  opal,  and 
in  cat's  eye. 

Jrideieenee.  An  appearance  of  fixed  prismalic  colors  in  the  in- 
terior of  a  crystal.   It  is  the  effect  of  friK'tnrc. 

Tarnish.  A  metallic  surface  is  tarmshedy  when  its  color  diffen 
from  that  obtained  by  fracture. 

A  surface  possesses  the  steel  tarnish,  when  it  presents  the  superfi- 
cial blue  color  of  tempered  steel.  Ex.  Ck»lumbite. 

The  tarnish  is  described  as  iritedf  when  it  exhibits  the  fixed 
prismatic  colors.  Ex.  specular  iron  ore  from  Elba.  Variegated 
copper  ore  is  an  instance  of  connnoii  tarnish. 

Dichroism,  Some  crystals  viewed  by  transmitted  light,  present 
different  colors  in  different  directions.  This  property  is  termed 
dichroism,  derived  from  a  Greek  compound,  signifying  two  eoUrs. 
This  proj«rty  is  exhibited  only  by  crystals  which  have  at  least  two 
unlike  axes,  and  the  different  colors  are  observed  in  the  direction 
of  the  different  axes.  Tt  exists  in  turmaline,  iolite,  mica,  <fec. 
Mica  is  nearly  opaque  in  one  direction,  while  it  is  transparent  in 
another ;  it  also  presents  different  colors  in  these  directions. 

DIAPHANEITY. 

92.  The  Diaphaneity*  of  a  mineral,  is  its  capability  of  transmit- 

tins:  the  rays  of  licrht.  The  following  terms  are  adopted  to  express 
the  ditferenl  de^Tees  of  this  pr(i|>erty. 

Transparent :  when  the  outline  of  an  object,  behind  the  mine- 
ral, is  perfectly  distinct.   Gypsum,  quartz. 

SubtransparefU :  when  the  object  is  seen,  but  its  outline  is  not 
distinct. 

Translurejit :  when  the  object  is  not  visible,  but  light  is  trans- 
mitted.   Carrara  marble. 

Subtranslucent :  when  the  edges  merely  transmit  light,  or  are 
translucent. 

When  no  light  is  transmitted,  the  mineral  is  said  to  be  opa^. 
This  property  occurs  in  every  shade  of  degree  in  the  nunearal 

kingdom,  from  a  perfect  0]>nriTv  to  a  perfect  traiis]>Mrency,  and  most 
mmerals  present,  in  their  uiimerous  varieties,  ii  irly  ail  the  diller- 
ent  shades.  Pew  minerals,  except  the  metals,  are  j>erfectly  opaque. 

RBFEACTION. 

93.  A  full  treatise  on  the  subject  of  refraeium  of  lights  belongs 


•  Thi?  term  lias  asually  a  less  extended  signification  Ibm  is  here  applied  to  it. 
Our  language  is,  however,  destitute  of  any  general  termenvMsive  of  the  capability 
Of  a  body  to  transmit  light,  and  therefore  thfe,  which  is  not  to  Very  common  use.  and 
asy  tberefoK  receive  k  tcehnical  —*«"«f  in  this  acience,  IumIm  hem  onpkyed. 
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more  especially  to  a  work  on  optics.  The  remarks  in  this  place 
wili,  therelbre,  be  brief! 

a.  S^m^U  r0/raeiion.  If  we  look  into  a  cup  so  obliquely,  that 
an  object  at  its  bottom  is  concealed  from  view  tj  its  sides,  on  fill- 
ing the  cup  with  water,  this  object  becomes  yiaible. 

This  hiis  been  etfected  by  a  bending  or 
refractinsr  of  the  rays  of  light,  by  the 
water.  Tliis  effect  is  termed  refraction^ 
and  is  produced  by  all  transparent  bodies, 
whether  solid,  liquid  or  gaseous. 

Tho  ray  ED,  within  the  water,  is  nearer 
the  {XTpendiciilar  BC,  than  if  it  had  pro- 
ceeded m  its  original  direction  AE.  If  we 
consider  the  ray  as  passing  from  the  water 
into  the  air,  the  part,  AE,  is  farther  from 
the  same  perpenoicular  than  if  it  had  pro-  c  d 

ceeded  in  the  original  direction  DE.  We  have  therefore  this  im- 
portant prniciple  :  Ui^ht,  in  passing  from  a  rarer  to  a  dcfutcr  7ne- 
diuffit  is  refracted  towards  the  perpendicular  ;  if  from  a  denser 
t&  a  rarer,  U  is  refracted  wBom  a  perpendimlar. 

It  has  been  proved  bjr  eKperiment,  that  at  whatever  angle  we 
look  at  the  surface  of  the  water,  there  will  be  a  constant  ratio  be- 
tween AB  and  CD,  provided  the  eye  and  the  object  are  at  tlie  same 
distance,  A  and  I)  from  E.  That  is.  if  AB  is  twice  tlie  length  of 
CD,  viewing  it  at  one  angle,  it  will  be  twice  at  every  other  angle, 
until  the  eye  is  perpendicular  over  the  object  D,  wlien  there  is  no 
lefraction.  But  AB  is  the  sine  of  the  angle  AEB,  which  is  the 
angle  of  incidence,  CD,  the  sine  of  the  angle  CED,  which  is  the 
a7}^le  (if  refraction.    This  princi})le  may  therefore  be  thus  stated  : 

The  sine  of  the  angle  of  inciflcnce  bears  a  constant  ratio  to  the 
sine  of  the  angle  of  refraction. 

This  ratio  is  termed  the  index  of  refraction,  hi  water,  the  ratio 
is  as  1.336  to  1.  1.336  is  therefore  the  index  of  refraction  of 
water. 

b.  Double  refraction.  A  line  viewed  through  a  crystal  of  trans- 
parent calcareous  spar,  Soften  called  Iceland  spar,  as  it  was  hrst 
obtained  on  that  island,)  appears  to  be  douUe.  One  image  is 
observed  by  the  usual  refiraction  of  the  light,  while  the  second  is 
perceived  by  means  of  an  extraordinary  refractioD.  If  the  crystal 
IS  placed  over  a  jx)int,  and  turned  around,  one  imnfre,  that  produced 
by  the  extraordinary  refraction,  will  appear  to  revolve  around  the 
other. 

This  power  of  producing  double  images  is  termed  double  refrac- 
tion. It  maybe  observed  in  every  din  ct  ion  through  a  crystal  of 
Iceland  spar,  except  in  that  of  the  vertical  axis.  The  vertical  axis 
of  the  crystal  is  therefore  termed  the  axis  of  double  refraction^ 
since,  in  its  duection,  the  ordinary  and  extraordinary  ray  coincide. 
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Double  refraction  increases  from  tliis  axis,  where  it  is  0,  to  a  plane 
at  right  angles  with  it. 

In  aome  instances,  the  extraordinary  ray  is  situated  between  the 
ordinary  ray  and  the  perpendicular ;  in  others,  it  is  exterior  to  this 
ray.  The  former,  possess  a  frreater  index  of  refract i cm  for  the 
extraordinary  than  for  the  ordinary  ray,  and  the  axi.s  is  called  a 
positive  axis  of  double  refraciion.  The  latter  have  a  less  index 
of  refracHon  iit  the  eztraordinaiy  than  ordinary  ray,  and  theiefinre 
a  negative  axit  of  double  refraction. 

All  crystals  possess  the  doubly  refractino:  stnictnre,  except- 
ing monomctrir  solids,  that  is,  the  cube,  octahedron,  &c.,  dec. 
Some  crystals,  unlike  calcareous  spar,  contain  two  axes  of  double 
refraction,  or  two  directions  in  which  the  ordinary  and  extraordi- 
nary rays  are  coincident,  and  where,  therefore,  double  reiraction  is 
not  seen. 

"We  remark,  preliminary  to  an  explanation  of  this  distinction  of 
crystals,  into  those  with  one  axis.  n!id  those  with  two,  that  the 
molecule  of  a  right  rectangular  prism  iia.s  three  principal  sections ; 
one  thiDng:h  the  Tertieal  axis  and  the  longer  horizontal,  another 
through  the  vertical  and  shorter  horizontal,  and  a  third  through 
the  two  horizontal  axes.  These  three  planes  of  section  intersect 
at  right  angles,  and  are  called  the  axial  plants  of  tlic  ellipsoid,  two 
of  which  are  vertical,  and  one  horizontal.  Witii  tins  expiuiialioa, 
we  proceed. 

If  the  molecule  is  an  eUiptaid  of  revohiHonf  in  which  the  two 
vertical  axial  planes  are  equiU  eUipMMy  there  is  but  one  axis  of 

double  refraction. 

If  the  molecule  is  an  ellipsoid^  not  of  revolution,  in  which  the 
two  vertical  axial  planes  are  unequal  ellijpsesj  there  are  two  axes 
of  double  refraction. 

The  crystals  of  one  axis,  are  included  in  the  elates  Dimetrica 
and  Tetraxona;  those  of  two  axes,  in  the  classes  Trimetrica,  Mono- 
clinata,  Diclinata,  and  Triclinnta. 

There  are  a  few  excepiions  to  this  remark.  The  most  promi- 
nent is  the  crystal  of  water,  which,  though  secondary  to  a  ri^ht 
rhombic  prism,  possesses  but  one  axis  of  double  refractkm.  But 
observing  that  some  rhombohedrons  possess  positive,  some  nega^ 
tive  axes,  and  that,  consequently,  double  refraction  is  not  depend- 
ent on  form  merely,  but  probably,  also,  on  the  nature  of  the  attrac- 
tion in  the  molecular  axes,  and  uiso  the  structure  of  the  molecule, 
we  must  allow  the  possibility  of  this  exception,  and  not  so  Tiolate 
all  principles  of  Crystallography  as  to  attempt  to  derive  its  forms 
from  any  dimeiric  or  Uiraxmal  solid. 

PHOSPHORESCENCE. 

94.  Phosphoresence,  or  the  emission  of  light  by  minerals,  may 
be  ptoduoed  in  different  ways :  by  friction,  by  heat,  or  by  exposure 
to  me  light  of  the  stm. 
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By  JHetum,  lig^t  is  readily  evolved  from  quartz,  by  the  fric- 
tion tifone  piece  agauut  another,  and  merely  the  rapid  motion  of  a 
feather  across  somn  specimens  of  siilphuret  of  zinr  will  often  elicit 
from  this  minoral,  light,  more  or  less  intense,  friction,  howev^i 
will  evolve  light  from  ti  few  only  of  the  mineral  species. 

Bp  heai,  Fluor  spar  is  very  beautifrilly  phosphoresceiil  at  the 
temperature  of  about  300°  F.  Different  varieties  mt  olF  light  of 
different  colors ;  the  chlorophane  variety,  a  splendid  emerald  green 
light ;  others  a  purple  of  oifferent  shades.  This  may  be  observed 
in  tt  dark  place,  by  throwing  the  pulverized  mineral  on  a  shovel 
heated  below  redness.  Some  varieties  of  carbonate  of  lime  emit  a 
yellow  light  when  treated  in  the  same  manner.  At  a  certain  tem- 
perature, the  fluorspar  loses  the  power  of  phosphorescence ;  it  may 
DC  restored,  however,  by  subjectintr  it  to  an  electrical  discharjre. 

Li^ht  of  the  sun.  Tbo  only  substance  m  which  an  exp<isure  to 
the  light  of  the  sun  produces  very  apparent  phosphorescence,  is 
the  diamond — ^some  specimens  seem  to  be  destitute  of  this  power. 

The  phosphorescence  of  minerals  is  a  character  of  little  import- 
ance in  distin^ishing  them :  it  is,  however,  deserving  of  attention 
in  the  descriptive  part  of  the  science. 


CHAPTER  U. 
ELECTRICrrV. 

r 

95.  The  means  of  developing  electricity  m  minerals^are  friction 

and  heat. 

1.  By  friction.  There  is  no  ?ine  of  distinction  among  the  mine- 
ral species,  separatini?  ihem  into  those  of  resinous  and  those  of  vit- 
reous electricity.  The  same  mineral  in  its  different  varieties,  often 
presents  both  lands,  and  frequently,  the  ttvo  are  exhibited  by  the 
same  specimen.  This  character  is,  therefore,  of  no  importance  nor 
interrsT  to  the  mineralogist. 

2.  Hy  heat.  The  thermo-ekM  irical  character  of  the  mineral  spe- 
cies, are  also  of  little  importance  m  distniguishin^  minerals ;  but 
they  are  so  peculiar  that  they  deserve  some  attention,  and  should 
not  be  neglected  in  the  descnptions  of  the  species. 

The  eroct  of  the  application  of  heat,  is  the  development  of  electric 
polarity.  This  property  belong  in  a  remarkable  aegrce  to  turraa- 
line  and  boracite.  Tbcse  minerals  usually  occur  in  hemiliedral 
crystals,  the  one  under  the  form  ui  a  three  or  six  sided  prism,  (se- 
eondary  to  a  rhombohedron,)  differently  terminated  at  its  extremi- 
ties, the  other  in  that  of  a  cube,  with  its  opposite  solid  angles  dis- 
similarly replaced.  H.  Bec(|uefel  renuoks  concerning  die  turma- 
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line:*  **Xt  30*^  C.  electrical  polarity  vaa  aenrible ;  it  continued  un- 
changed, to  160^,  as  lon^  fus  the  temperature  continued  to  rise ;  if 

stationary  an  instant,  the  polarity  disappeared  ;  hut  sliortly  mani- 
fested itself  rerersed,  when  the  tcmjwrature  commenced  to  decline. 
If  but  one  end  of  the  crystal  was  heated,  the  crystal  was  unpolarized. 
and  when  two  sides  were  unequally  heated,  each  acquired  aii  elec- 
trical state  independent  of  the  other." 

The  most  modified  end  of  turmaline  is  the  positiTe  or  north  pole. 
The  same  is  true  of  boracite,  whose  opposifo  poles  are  exhibited  at 
the  opposite  anfjh^s.   The  powder  of  turmaline  is  also  pyro-electric. 

The  usual  method  of  observing  the  polarity  of  turmaline,  is  to 
place  the  healed  crystal  on  a  brass  support,  which  turns  on  a  pivot 
like  a  magnetic  needle.  By  presenung  the  poles  of  a  magnet,  it 
will  be  found  that  the  north  pole  of  a  magnet  .will  attract  one  ez- 
trenUy  of  the  rrystal  and  repel  the  other. 

The  loliowing  is  a  list  of  \]ie  pyro-electric  minerals,,  as  ^ven  by 
the  Abbe  Hauy^  with  the  iianius  of  thoap  who  first  noticed  their 
pyro-electric  property. 

Turmaline,  Lemery.  Mesotype.  ^ 

Topuz,  Canton,  Prehmte.  \Hauv 

Axinito,  Brard.  Oxydofrinc,  /-"f*** 

Boracite,  Ha^.  Sphene.  ) 

Bretoster  has  added  the  following. 

Gale  spar.  Analcime. 

Yellow  beryl.  Amethyst. 

Heavy  spar,  Quartz,  (Dauphiny.) 

Cclestine.  Idocra.se. 

White  lead  ore.  Mellite  ? 

Fluor  spar,  (red  and  blue.)  Sulphur,  (native.) 

Diamond.  Gamet. 

Orpiment.  lolite. 


CHAPTER  III. 
MAGNETISBf. 

96.  Iron  is  the  sole  repository  of  ina<rnetism  in  the  mineral  king- 
dom.! Magnetic  polarity  and  attraction  is  exhibited  by  only  one  of 
its  various  ores.  This  ore  often  possesses  diese  diaracters  in  an 
eminent  degree,  and  when  arranged  in  the  form  of  a  horse  shoe 
maoTiet  will  often  lift  very  heavy  weights. 

Several  of  its  ores,  however,  are  attractable  by  the  magnet^ 


•  Brewsier's  Edin.  Jour.  X.  IfcfiM. 

t  The  netala  col»lt  and  niekd  sre  abo  wnaeepdlile  of  nagnetie  attiaetioii. 
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though  not  possessed  of  magnetic  powers  themselves.  This  may 
be  OMenred,  by  presenting  the  ordinary  steel  magnet  to  the  minerA 
leduced  to  a  coatae  powder.    If  the  particles  are  susceptible  of 

mrtn^netic  influence,  tbey  will  adliere  to  the  applied  magnet.  This 
character  serves  to  distinguish  a  few  of  the  mineral  sp<?cics,  which 
otherwise  have  very  close  resemblances ;  especially,  niagueiic  iron 
ore  from  specular  iron,  and  magnetic  pyrites  firom  common  pyrites. 
The  native  magnet  is  a  yariety  of  maenetic  iron  ore. 

Many  minerals  become  attractable  oy  the  magnet,  only  after  un- 
f\pT<roh]fT  thf  hi'rh  heat  of  the  blcwpipe  ;  this  is  the  resalt  of  a  par- 
tial decomposition.  This  fact  should  always  be  observed  in  the 
descriptions  of  the  species. 


CHAPTER  IV. 
SPECIFIC  GRAVITY. 

97.  Thb  pacific  gravity  of  a  mineral,  is  its  weight  compared 
with  that  of  another  substance  of  equal  volume,  whose  gravity  is 
taken  at  unity.  If  a  cubic  inch  of  any  rain'^ml  wo!!j!is  twice  as 
much  as  a  cubic  inch  of water,  (water  hoin<i:  tlie  \uiit,;it8  sjHH  ific  cav- 
ity is  2,  if  three  times  as  much,  its  specific  gravity  is  3,  &.c.  In  tlie 
case  of  solids  or  liquids,  this  comparison  is  usually  made  with  wa- 
ter ;  but  when  the  substance  is  a  gas,  atmospheric  air  is  aswimed 
as  tTif>  rniit. 

It  results  from  the  nature  of  a  fluid,  that  tlie  weight  lo«5t  by  a  solid 
iouuersed  in  water,  is  ecfual  to  the  weight  of  an  equal  volume  of 
water.  The  determination  of  specific  gravity  is,  therefore,  a  very 
simple  piocess.  We  ascertain  the  weight  out  of  water  by  weighing 
it  in  the  usual  manner ;  we  then  determine  the  weight  in  water ; 
and  the  loss  by  immersion,  or  the  difference  of  the  two  weig^hts,  is 
the  w  i^ht  of  ail  (Mjiia!  volume  of  water :  that  is,  if  a  mineral  weighs 
120  grains  out  of  water,  but  90  on  immersion,  it  has  lost  30  grams, 
wiii^  is  the  weight  of  a  volume  of  water  equal  to  that  of  the  mine- 
ral. The  miner^,  consequently,  weighs  in  this  instance  4  times  as 
much  as  the  wator  ;  for  4x30  gr.tin?^,  (weight  of  water,)  equals  120 
grains,  which  is  the  weiglit  of  the  mineral.  The  nilc  for  tlie  pro- 
cess is,  therefore,  Divide  the  weight  out  of  watcr^  by  the  dijfe- 
renee  of  veiffhts  obtained  out  and  in  water. 

The  water  employed  for  this  purpose  should  be  free  from  all  for- 
eign substances,  which  may  he  pfff^ctcd  by  distilliiiL""  it  Sitirr  the 
density  of  water  varies  witli  its  temperature,  a  particular  tempera- 
ture has  been  selected  for  tliese  experiments  m  order  to  obtain  uni- 
form results :  60^  F.  is  the  most  convenient,  and  has  been  gene- 
rally  adopted. 

If  a  pair  of  scales  is  used  for  obtaining  the  weights,  they  should 
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be  exceedingly  delicate,  when  perfect  accuracy  is  required.  For 
original  investigations  they  should  turn  with  the  1000th  of  a  grain. 
The  weights  must  be  selected  with  caxe,  and  should  yary  from  the 
twentieth  of  a  grain,  to  120  grains.  To  weigh  the  mineral  immer- 
sed in  wntrr.  if  mnv  be  attnrhf  f!  to  the  scales  by  a  sinirlf  fibre  of 
raw  silk  or  ;i  line  iiair,  and  tlius  let  down  into  a  jar  ot'  water,  care 
bemg  taken  that  the  scales  be  kept  perfectly  dry.  The  attaclmient 
of  the  fibre  of  silk  to  the  scales,  may  be  made  by  means  of  a  small 
hook  attached  to  the  lower  part  of  one  scale.  For  the  ordinary  in- 
vestigations of  the  mineralogist,  in  the  determination  of  species,  it 
will  be  found  most  convenient,  if  the  scales  are  not  provided  with 
tills  hook,  to  make  a  very  small  hole  through  the  centre  of  one 
scale,  and  through  it  attacn  a  horse  hair  permanently  to  the  scale. 
By  tying  a  slippmg  knot  in  the  horse  hair,  the  minerals  under  in- 
vestigation may  be  attached  and  detached  without  difficulty,  owing 
to  the  elasticity  of  t lie  hair ;  the  hair  thus  arranged  will  seldom  re- 
qnire  to  he  rephiced. 

An  instrument  called  iNicholson's  Arajometer,  is  often  substituted 
for  the  scales,  and  ibr  mineral  analysis  is  sufficiently  accurate. 

M  N  is  a  hollow  metallic  cylinder ;  E,  a  lead- 
en support  for  the  mi-neral  ;  A  a  cup  attached  to  a 
M  N  by  a  piece  of  brass  wire  Ir  ;  a  mark  sliould 
be  mode  at  b  on  tliis  wire,  a  short  distance  above 
the  line  to  which  the  instrument  sinks  when  im- 
mersed in  water. 

In  usinc:  the  instrument  it  is  inserted  into  a  tall 
glass  jar  containing  water,  and  tlie  cup  C  placed 
on  A  to  receive  the  weights.  The  wei^rhts  are 
now  added  until  the  instrument  sinks  to  the  line 
at  h.  This  weight,  which  is  to  be  nc4ed  and  mark- 
ed on  the  cup  O,  is  called  the  balance  weight  of 
the  instrument.  It  will  1)C  perceived  as  we  pro- 
ceed, that  the  specific  g^ravity  of  no  s{)ecimen  of 
greater  weight  than  Uie  balance  weight,  can  be 
aetennined  with  this  instrument,  except  by  chan- 
ging the  position  of  the  mark  b. 

To  ascertain  the  sp^ific  gravity  of  a  mineral, 
place  the  specimen  on  C,  and  add  such  additional 
weights  as  ore  required  to  sink  the  iustrument  to  b  :  subtracting 
this  additional  weight  from  the  balance  weight,  gives  the  weight 
of  the  s]>eciinen.  Next,  place  the  specimen  on  the  receptacle  B,  and 
having  immersed  the  whole  aijain  in  the  water,  add  weights  to  C  till 
the  instrument  airain  sinks  to  6;  the  wcicrlits  added,  equal  the  weight 
of  an  equal  volume  of  water.  We  then  divide  as  before  the  weight 
of  the  mineral  by  the  weight  of  the  equal  volume  of  water. 

To  insure  acctiracy,  those  specimens  should  be  selected  which 
arc  pert  ctly  free  from  foreign  substances  and  contain  no  yacttitiea. 
If  vacuities  exist,  they  may  uAiaUy  be  ramoTad  by  a  cootm  ptdver- 
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izaiian  of  the  mineral.  If  reduced  to  an  impalpable  powder,  it 
is  apt  to  swim  on  the  sorfSM^d,  though  heavier  than  water,  and  there* 
£>re  this  shoald  be  avoided. 

The  mineralo^^ist  is  so  seldom  required  to  investigate  the  speci- 
fic cr^avity  of  liquids  or  gnsos,  that  an  explanation  of  the  different 
methods  employed  is  unnecessary. 


CUAPTCE 

CHARACTERS  DEPENDING  ON  COHESION. 

Tbbsb  characters  are  of  three  kinds : — 1.  Haidneas ;  2.  State  of 
Aggregation;  3.  Fracture. 

1.  HABDNB88. 

98.  Every  one's  experience  teaches  him  that  the  harder  body 
■will  scratch  the  softer,  and  that  therefore  we  may  distinguish  the 
harder  from  the  softer  by  a  trial  of  this  kind.  From  the  same  in- 
structor, the  fact  is  imivorsally  known  that  the  softer  the  substance 
thn  morr  easily  it  is  impressed  and  abraded  by  a  file.  Both  these 
methods  are  used  by  the  mineralogist  in  determining  the  hardness 
of  the  species,  but  the  latter  is  much  to  be  preferred.  Some  of  the 
objections  to  the  former  are  the  following : 

The  facility  of  operation  depends  to  some  considerable  extent  on 
the  acnteness  of  tlie  nn^lc  with  which  the  trial  of  scratcliini]^  is 
made,  and  it  becomes  very  diliicult  if  not  impossible  when  there  is 
ijo  angle.  2.  The  result  is  very;  musertain  at  low  degrees  of  hard- 
ness. 3.  It  is  imposssible  with  imbedded  minerals.  4.  The  trial 
Specimens  must  hiive  fmely  |K)lished  surfaces,  which  are  obtained 
witli  ditficiiltv.  and  if  polished,  are  soon  destroyed  lor  this  purpose, 
aft^^r  receivmiJ:  a  few  scratches. 

It  might  also  be  added,  that  this  process  is  much  more  difficult 
than  that  by  the  file ;  and,  moreover,  it  is  unnecessary,  as  the  file  will 
answer  in  all  cases.  Even  when  the  mineral  is  too  hard  to  be  im- 
pressed by  it,  the  peculiarity  of  the  grating  sound  will  suj^ce  to 
the  practised  ear. 

To  give  a  more  definite  character  to  the  results  obtained  with 
respect  to  the  hardness  of  minerals,  the  distin^isfaed  Gemwii 
mineralogist,  Mobb,  has  introduced  a  sccde  of  hardness.  In  older 
works  OB  the  science,  the  very  indefinite  terms  hard,  soft,  tender^ 
&c.,  were  employed  to  express  the  degrees  of  hardness.  After- 
wards, minerals  were  described  as  harder  or  softer  thaji  glass,  or 
than  one  another.  Consequently,  the  standards  were  almost  as  nn» 
merous  as  the  mineral  species,  and  no  information  was  conveyed 
to  the  perscm  unacquainted  with  the  species  witli  .which  compari- 
son was  made;  or  if  acquainted  witn  the  species,  since  many 
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minerals  vary  somewhat  ia  their  hardness,  the  statement  was  still 
indefinite,  untosB  the  particular  Tariety  was  noted.  The  confoaion 

and  incorrectness  thus  introduced  into  the  science,  have  been  re- 
moved by  the  selection  of  a  few  minerals  of  common  occurrence, 
as  standard*?  of  comparison.  Molis's  scale  consists  often  minerals, 
which  gradually  increrise  in  hardness  from  I  to  10.  The  intervals 
between  2  and  3,  and  5  iuid  6,  are  larger  than  the  others.  Brei- 
thaupt  haa  therefore  introduced  another  degree  of  haidneaa  between 
each  of  the  above,  and  thus  his  scale  is  oonqKMOd  of  tweWe  mine- 
rals. The  ;f(l\aiitaire  of  Breithaupt's  scale  maybe  sccnrpfl  witlioiit 
altering'  tl)(  juirnlior  of  units  of  comparison,  by  numbt nng  tliai  be- 
tween Z  and  3,      or  2.5^  oiid  tiial  between  5  and  6,  5^,  or  5.5. 

The  scale,  thus  constructed,  is  as  follows : 

1.  Talr  ;  common  laminated  li<r|ii  green  variety. 

2.  Hock  mil,  or  aii  iincry&talUzed  variety  of  gypsum. 
2.5.  F^iaiedmica, 

3.  Ca/careoutf  4}i<ir  ;  transparent  variety. 

4.  Fluor  spar ;  crystalline  variety. 

5.  iljuo/i/e  /  transpan  ni  variety. 

5.  6.  Scapolite  ;  crystalline  variety. 

6.  Feldspar ;  white  cleavable  Tanety. 

7.  Quarto  ;  transparent. 

8.  Topaz ;  transparent. 

9.  Sapphire ;  cleavable  vaxieties. 

10.  Diamond, 

If  the  file  abrades  the  mineral  under  trial  with  the  some  ease  as 
No.  4,  and  produces  an  equal  depth  of  abrasion  with  the  same  force, 

its  hardness  is  said  to  be  4.  If  with  more  facility  than  4,  but  less 
than  5,  the  hardness  may  be  4},  or  4  J,  written  in  decimals  4.25,  4.5. 
Several  successive  trials  should  be  made  to  obtain  certain  restilts. 

The  use  of  the  file  is  acquired  with  very  little  experience ;  usu- 
ally a  single  trial  is  sufficient.  Care  must  be  taken  to  apply  the 
file  to  similar  edges  in  the  specimens  compared ;  that  is,  ed^  of 
equal  obtuseness.  That  part,  also,  of  the  specimen  should  be  se- 
lectf'd  whi'  h  has  not  been  altered  hv  e\']>osnre,  and  which  has  the 
highest  degree  of  transparency  and  compactness  of  stnictnre.  The 
pressure  for  determination  should  not  be  very  light,  and  the  file 
should  be  passed  three  or  four  times  over  the  specimen. 

Some  crystals  present  different  de^ees  of  hardness  on  their  im- 
like  parts.  An  example  of  this  fact  is  obscrrcd  in  Kynnite  and  also 
in  mica.  This  is  only  observed  in  the  inequilateral  primary  forms, 
and  like^  the  siimlar  dilference  of  color,  lustre,  &,c.,  finds  a  ready 
explanation  in  the  theory  of  their  formation  :  unlike  faces  are  the 
TwuU  of  the  aeHon  of  unlike  axee. 
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2.  8TATB  OF  AOOBBGATION. 

99.  Solid  minerals  may  be  either  brittle,  sectile,  malleable,  flexi- 
ble, or  elastic.    Fluids  are  either  gaseous  or  liquid. 

1.  Brittle  ;  when  on  detaching  parts  of  the  mineral  with  a  ktlifei 
the  separated  parts  fall  to  a  powder.    Ex.  kerolitc,  calc  spar. 

2.  Sectile;  wlieii  the  detached  parts  do  not  fall  to  a  powdor. 
This  character  is  intermediate  between  brittle  and  malleable.  Kx. 
gypsBBL 

3.  MttUeable  ;  when  the  detached  parts  separate  in  slices.  This 
is  a  consequence  of  what  is  iisnally  termed  malleability,  or  the  ex- 
tensibility of  a  subetance  under  the  hammer.  Ex.  native  gold,  na- 
tive silver. 

4.  FUxUbh ;  when  the  muienl  may  be  bent  without  bieakiiiff, 
and  xetains  its  bent  positioii  when  the  bending  foroe  is  removed. 

Ex.  talc. 

5.  Elastic  ;  when  on  removing  the  bending  force,  the  original 
position  is  reassunuxl.    Ex.  mica. 

A  liquid  is  said  to  be  viscous^  when,  on  pouring  it,  the  drops 
lengthen,  and  appear  ropy.   Ex.  petroleum. 

3.  FBACTUBB. 

100.  The  natural  fracture  of  crystalline  minerals,  has  already 
been  noticed  under  Cleavage.    The  fracture  of  amorphous  min- 

♦  erals,  rnri'^s  in  the  form  nnd  kind  of  surface  produced. 

1.  Conchoidal ;  when  tlie  lauierals  break  with  concavities,  more 
or  less  deep,  and  corresponding  elevations,  it  la  so  called  from  the 
resemblance  of  the  concavity  to  tiie  valve  of  a  shell,  from  concha, 
a  shell.    Ex.  flint. 

2.  Even  ;  if  the  fractured  s-nrfat .  is  noarly  or  quite  flat. 

3.  Uimven  ;  if  the  broken  surface  is  rough,  with  numerous  small 
elevations  and  depressions. 

4.  Haekley ;  when  the  elevations  are  sharp  or  hooked.  Ex. 
broken  iron. 


CHAPTER  VI. 
TA8TB. 

101.  Tastk  rnn  be  nbsrn'ed  only  in  the  soluble  minerals  and 
liquids.  The  diliereut  kinds  of  taste  which  Imve  been  adopted  for 
reference  are, 

1.  Astringent ;  the  taste  of  vitriol. 

2.  Styptic;  taste  of  alum, 

3.  SaUne;  taste  of  oommon  salt 
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4.  Alkaline  ;  taste  of  soda. 

5.  Cooling ;  taste  of  salt  petre. 

6.  Bitter ;  taste  of  Epsom  salts. 

7.  Sour  ;  taste  of  sulphuric  acid. 

This  is  an  important  character  m  distinguishing  the  soluble 
minerals. 


CHAPTER  Vn. 

ODOR. 

IC^.  ExcEPTiNO  some  of  the  gases  and  solable  salts,  minerals 
do  not  in  the  diy  unchanged  state  give  off  any  odor.  Odor  may  be 
obtain^  from  many,  however,  by  friction,  or  by  moistening  their 
surfaces  with  the  breath  ;  and  also  by  the  elimination  of  some  vol- 
atile ingredient  by  heat  or  acids.  The  following'  terms  will  be 
employed  in  describing  the  odors  thus  obtained  from  minerals. 

1.  Alliaeeoiis  ;  the  odor  of  garlic.  Friction  of  arsenical  iron 
elicits  this  odor ;  it  may  also  be  obtained  from  any  of  the  arsenical 
ores  or  salts,  by  means  of  heat. 

2.  The  odor  of  horse  radish.  This  very  disagreea'^le  odor  is 
strongly  perceived,  when  the  ores  of  selenium  ore  healed. 

3.  Sulphureous ;  friction  will  produce  this  odor  from  pyrites, 
and  heat  from  most  of  the  sulphurets. 

4.  Bituminous ;  the  odor  of  bitumen. 

5.  Fetid  ;  the  odor  of  sulphuretted  hydro^n  or  rotten  e^rirs.  It 
is  elicited  by  friction  from  some  varieties  of  (piartz  and  lunestone. 

6.  Argillaceous ;  the  odor  of  moistened  clay.  It  is  obtained 
from  serpentine  and  some  allied  minerals,  after  moistening  tiiem 
with  the  hrealh ;  othersi  as  pyiargillite,  afford  it  when  heatM. 
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The  chemical  properties  of  minerals  are  ascertained  in  two  ways ; 
1,  by  die  action  of  acids ;  2,  by  heat,  concentrated  by  means  of  the 
blowpipe,  assisted  by  various  ehemical  re^agents. 


CHAFTBR  I. 

ACTION  OF  ACIDS. 

103.  When  diluted  sulphuric  nrid.  (oil  of  vitriol,)  nitric  acid, 
(aqua  fortis,)  or  muriatic  acid,  is  put  on  a  specimen  of  calcareous 
spar,  or  when  this  mineral  is  introduced  into  either  of  these  acids, 
there  is  a  rapid  escape  of  babbles  of  aerial  matter,^  prododng'  what 
is  termed  eferveseenee.  In  this  instance,  this  aerial  natter  is  car- 
bonic acid,  which,  cither  of  the  above  acids  will  separate  from  the 
lime.  Whennvcr,  tfif-rcfore,  a  mineral  contains  a  volatile  ingre- 
dient capable  of  bcnig  expelled  by  an  acid,  this  ciaaracler  may  be 
employed  to  diistiiigiiish  it  from  others  it  much  resembles  in  its  ex- 
ternal characters.  In  making  this  trial,  it  is  most  conTenient  to 
apply  the  acid  by  means  of  a  glass  rod,  directly  upon  the  specimen. 
It  must  be  closely  observed,  tliat  the  mineral  is  quite  pure ;  any 
fissures  or  seams  arc  very  liable  to  contain  small  quantities  of  car- 
bonate of  lime,  or  some  oilier  substance  equally  decomposable  by 
acids,  which  would,  therefore,  giye  a  fiillacious  result.  When 
there  is  any  doubt  as  to  the  result  obtained,  it  may  be  removed  by 
droppin::  a  fraofnicTif  iK  t  larger  than  a  pea,  or  some  of  the  pulver- 
ized mineral,  into  the  acid.  Its  reduction  in  size,  quantity,  and  the 
accompanying  edervescence,  will  render  manifest  the  action  of  the  ' 
acid.  The  adds,  when  employed  for  this  ]>urpose,  should  be  aft 
least  one  half  water.  The  oilute  nitric  acid  is  generally  most  con- 
venient. In  some  cases  tbe  others  are  requisite.  In  these  examina- 
tions, it  is  miportant  to  observe  tlin  odor  of  the  escaping  gas;  also, 
whether  very  sutfocatiiig  and  disagreeable,  or  merely  pungent  j 
also,  its  color,  and  if  the  experiment  is  performed  in  a  vessel,  the 
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color  of  the  solution  dioiild  be  obseirecL  hx  many  inntiuicmi,  aolu- 

tioD  is  obtained  without  e^rmoence,  and  often  a  mineral  is  but 

partly  soluble,  and  the  insoluble  part  thrown  down  in  the  stale 
of  a  powder ;  firequeutiy,  it  may  be  insoluble  in  cold,  but  soluble  in 
hot  acid. 

Another  eflect  of  the  action  of  acids  is  the  redaction  of  the  mine- 
ral to  the  state  of  a  jelly.  To  accomplish  this,  the  finely  pulver* 
ized  mineral  is  thrown  into  a  strong-  acid,  and  a  gentle  heat  ap- 
plied. After  a  short  time,  ns  the  mineral  cocils,  it  erelatinizes.  In 
a  few  instances,  a  jelly  may  be  formed  readily  with  the  rold  acid. 
By  heating  the  mineral,  this  property  is  often  destroyed ;  but  occa- 
sionally it  takes  place,  with  equal  ftcility,  before  ana  after  heating. 
These  facts  will  often  assist  in  distinguishing  the  mineral  species^ 
and  should,  therefore,  be  noticed  in  the  descnptions  of  new  species. 


CHAPTER  II. 


ACTION  OP  THE  BLOWPIPE. 
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It  u 


104.  The  first  of  the  annexed  figures,  represents  the  simplest 

kind  of  blowpipe.  It  is  merely  a  bent,  tapering  tube  of  brass,  Dom 
seven  to  ten  inches  loner,  with  a  very  minute  aperture  ai  ttssinaller 
end.  Its  us«  is  to  concentrate  the  fiame  ^ 
of  the  candle  to  a  single  point.  This 
is  effected  by  blowing  with  the  mouth 
through  the  instnimeiit,  while  its  smaller 
end  is  just  within  the  flame  of  the  lamp 
or  candle.  For  this  purpose,  the  wick 
should  be  bent  in  the  direction  in  which 
the  flame  is  to  be  blown.  With  a  little 
practice,  a  good  focus  is  easily  obtained. 

Frequenfly,  the  operations  with  the 
blowpipe  require  an  nniTiterniitt^d  heat 
for  a  considerable  Irn^rih  of  innt'.  ;ind  al- 
ways longer  tiiaii  u  single  expiration  of* 
the  operator.  It  ia,  therefore,  necessary, 
that  the  process  of  )»eathing  and  blow- 
in  should  be  going-  on  cotf-mporane- 
oujsly.  This,  though  appMi* ntly  para- 
doxical, may  be  accomplisiicd  after  a  little  practice.  The  learner 
diould  first  attempt  to  breathe  throueh  his  nostrils,  with  his  cheeks 
inflated  and  mouth  closed,  and  be  able  to  continue,  uninterruptedly, 
the  process  of  breathing  without  altering  the  inflation  of  the  cheeks. 
This  acconiplislied,  if  he  introduces  the  blowpiV  into  bis  mouth, 
he  will  9ooirUnd  uo  dUiicuity  in  continuing  hiu  respirations,  while 
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the  muscles  of  the  inflated  cheeks  are  throwing  Uieir  contained  air 
tfannigh  the  blowpipe.  Whenever  the  cheeks  are  nearly  exhausted, 
the  mouth  may  again  be  filled  without  intermitting  the  flames 
the  respiration  tliroueh  llie  nostrils  recontinued. 

After  blowing  a  short  tnne,  moisture  often  collects  in  the  tul)e 
and  prevents  the  longer  continuance  of  the  process.  To  remedy 
thit  inoonvenience,  the  appendage  at  o,  %s.  2  and  3,  is  often  added 
to  the  blowpipe ;  it  is  merely  a  small  ehuhber  for  reeeivinff  and 
condensing  the  moisture.  In  %.  3,  the  beak  is  connected  with 
the  chamber  by  a  QniTersal  joint,  admitting  of  motion  laterally,  in 
all  directions. 

To  avoid  the  necessity  of  putting  into  the  mouth  the  brass  of 
which  the  blowpipe  may  be  made,  it  is  usually  provided  with  an 
ivory  mouth-piece.  It  is,  however,  preferable  that  this  instrument 
be  made  of  silver,  and  quite  desirable  that  its  beak,  at  e,  be  of  pla^ 
tinum.  When  made  according  to  Wolhiston  s  method,  it  consists 
of  a  thin  tube,  about  seven  inches  lon^,  attached  at  one  extremity 
to  a  beak  of  similar  form.  The  tube  is  composed  of  two  parts, 
which  may  slide  into  one  another,  and  thus  the  whole  is  made  to 
occupy  no  more  room  than  a  common  pencil  case.  The  same  is 
effected  by  thearrrjii^remcnt  in  fie.  2,  in  which  Uie  lower  half,  erf,  is 
screwed  into  the  upper.  When  unemployed,  it  may  be  miscrewcd, 
and  the  part,  c  rf,  inserted  at  a  nito  the  part  a  c,  and  again  screwed 
in.  Thus  arratiged,  it  occupies  no  more  room  than  according  to 
Dr.  Wollaston's  plan ;  and  on  account  of  the  greater  facility  of  ten* 
derin^  it  tight  with  a  screw,  this  method  may  sometimes  be  pre> 
ferred. 

The  flame  produced  by  the  blowpipe,  consists  of  two  cones ;  an 
inner  of  a  bhie  color,  and  an  outer,  which  is  yellow.  The  heat  is 
most  intense  just  beyond  the  ejctremity  of  the  blue  flame,  where  the 
greater  part  of  the  beat  of  the  candle  is  concentrated.  The  efibet 
of  the  hrnt  of  tfir  inner  cnne  is  to  fuse,  and,  in  many  instances,  to 
reduce  the  mnieral  (if  a  metal,)  to  its  metallic  state.  This,  there- 
fore, is  called  the  reduction  flauoe. 

The  same  eflect  is  not  always  produced  at  the  extremity  of  the 
outer  flame.  OAen,  the  mineral  reduced  by  the  inner  cone,  if 
placed  at  the  extremity  of  the  outer,  is  recomposcd,  in  consequence 
of  its  contact  with  the  atmosphere,  by  uniting  %vilh  oxygen  one  of 
the  constituents  of  the  atmosphere.  For  tins  reason,  the  outer 
dame  is  called  the  oxydating  name.  For  oxydation,  the  beak  of 
the  blowpipe  should  have  a  large  aperture,  «td  the  wick  be  separ 
rated,  so  as  to  make  the  flame  as  largeaa  posBible. 

The  best  flame  is  produced  by  means  of  a  lamp  fed  by  olive  oil, 
and  I  ontniniii<:  a  large  wick.  An  ordinary  candle,  with  a  large 
wick,  wiii  sutiice  for  most  of  the  pui  puses  of  the  mineralogist. 

lOS.  The  mineral  under  blowpipe  examination,  requires  some 
support,  whicii  is  a  bad  conductor  of  heat.  The  usual  material 
employed,  is  well  burnt  charcoal.   The  charcoal  of  pioie  wood, 
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and,  in  general,  that  which  is  the  least  compact,  is  to  be  preferred. 
These  are  usually  more  pure  (»jrboii,  and  bum  widi  lees  aahes. 
For  ordinaiy  observations,  however,  the  more  compact  is  the  most 

convenient. 

A  reaction  of  the  carbon  may  sometimes  prevent  the  success  of  the 
operation.  Platinum  spoons,  or  forceps  witli  platinum  extremities, 
are  then  convenient  substitutes.  The  spoons  should  be  about  three 
lines  long,  and  one  broad,  and  attached  to  a  small  handle,  pointed 
at  its  extremity.  When  used,  the  handle  may  t>e  inserted  into  a 
piece  of  chnrconl.  which  will  serve  as  o  protection  to  the  hand  from 
the  heat.  Plalininu  wirp  may  also  be  enij)loyed  for  a  support ;  it  whs 
first  luirodaced  by  tialiii.  To  attach  tiie  mineral,  which  is  pow- 
dered for  the  purpose,  first  dip  the  extremity  of  the  wire,  moistened 
with  the  mouth,  into  some  powdered  flux,  as  boras  ;  al^r  melting 
the  flnx  thus  attached  to  the  wire,  the  powdered  mineral  may  be 
taken  up  by  it  in  the  same  manner.  The  mineral  kyanite  is  some- 
times a  convenient  support,  when  otlier  materials  may  not  be  at 
hand ;  also,  a  leaf  of  mica  may  sometimes  be  employed. 

When  it  is  desired  to  obtain  the  volatilized  ingredient,  the  min- 
eral may  be  supported  near  one  extremity  of  a  jrlass  Uihe,  open  at 
both  ends.  The  heat  is  then  applied  outside,  and  the  volatilization 
goes  on,  and  a  condensation,  or  resolidification,  at  the  other  ex- 
tremity of  the  tube.  In  this  manner,  die  presence  of  water,  also^ 
may  he  detected. 

The  heat  of  the  blowpipe  is  insufficient  to  produce  any  effect, 
on  very  many  of  the  mineral  species,  unless  some  other  substance 
is  addeid  which  will  assist  in  the  fusion  or  reduction.  Tliesc  sub- 
stances are  called  fluxes.  The  most  common  are  borax,  subcarbon- 
ate  of  soda,  and  salt  of  phosphonis  or  the  phosphate  of  soda  and 
ammonia.  These,  in  powder,  are  to  be  mingled  with  the  mineral, 
and  the  mixture,  which  should  not  exceed  a  pea  in  size,  placed  in 
the  focus  of  the  blowpipe. 

lOG.  The  eli'ects  oi  the  blowpipe  on  dLtfcreiit  minerals  are  very 
various.  Some  fuse  at  a  low  temperature,  others  with  difficult 
only  on  the  thinnest  edges.  With  many,  partial  volatilization  fol- 
lows fusion,  while,  with  not  a  few,  it  precedes  this  eflVi  t.  .md  occa- 
sionally takes  i>lacc  when  fusion  is  uapossible,  except  witli  the  aid 
of  fluxes.  The  loilowing  particulars  should  be  attended  to,  in 
making  these  examinations. 

I.  Previous  to  fusion:  the  production  of  (^city,  and  a  partial 
or  entire  lileacliinjr.  owing  to  the  escape  of  water  ;  this  effect  is 
readily  obuum  d  with  oi^isum:  the  separation  of  the  laminsD,  com- 
poiiing  minerals  of  a  Ibliated  structure,  termed  exlbUation  :  the  de- 
PNiflgPitation,  or  disposition  to  split  off,  with  a  crackling  noise :  the 
^ll^Bge  of  color,  resulting  from  partial  or  complete  decomposition : 
*f>]nr  .•)(  the  llamc  :  carbonate  of  strontian  tinges  it  red.  some  Cop- 
ies, green  :  the  evolution  of  odorous  fumes,  and  tlie  odor  given 
^^^^aainerals  contauiing  sulphur,  often  aiford  a  sulphureous  odor, 
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those  containing  arsenic,  an  alliaceous  odor,  those  containing  sele- 
nium, the  odor  of  horse-radish :  the  emission  of  light  below  a  red 
heat,  called  pliosphorcscence. 

2.  During  and  after  fusion  :  the  change  of  color,  and  the  evo- 
lution of  odorous  fumes,  as  above :  the  similarity;  or  dis&iiiularity, 
between  the  color  of  the  melted  and  subsequently  cooled  g^lobule: 
the  frothing  or  inturoesc^ce,  produced  by  the  escape  of  aerial  mat- 
ter :  tlie  fluidity  and  general  appearance  of  the  fused  globule  or 
surface  :  the  nature  of  the  cooled  jrlobiile,  whether  angular  and 
crystalline  in  its  form,  glassy,  vesicular,  scoriaceous,  opaque  or 
diaphanous,  free  or  covered  with  a  thin  incrustation,  capable  of 
affecting  the  magnetic  needle  or  attractable  by  the  magnet,  metallic 
or  nnmetallie  ;  and  if  metallic,  whether  malleable  or  lirittle. 

Ti  sliould  also  be  observed- whether  the  support  is  covered  with 
an  incrustation,  and  the  color  and  nature  of  this  coating. 

For  a  more  complete  account  of  the  phenomena  attending  the 
use  of  this  instrumenti  and  of  its  eflects  as  indicative  of  the  composi- 
tion  of  minerals,  reference  maybe  made  to  a  very  complete  and 
highly  valuable  work  on  this  subject,  by  Berzelius,  which  has  been 
translated  by  Mr.  Children.* 


•  The  use  of  the  blowpipe  in  Chemical  Analysis,  and  in  the  CTiiiiliwition  of  Mii»> 
lib:  uanalatedby  J.a.  ClkiidraL  8to.  3pL  Loodoo,  im. 
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PART  IV, 


TAXONOMY- 


Taxonomy  is  that  branch  of  Science  which  invesiipates  the  prin- 
ciples of  System.  It  embraces  the  two  depeudeiit  subjects,  Classi* 
ficatton  and  Nomenclature. 


CHAPTER  L 

CLASSIFICATION. 
IDBirriTTi  AKD  NON*lDBlfTITT  OF  SPBCIBS. 

107.  Abstractly  considered,  those  individuals  are  conspecific 
that  possess  all  the  inwiable  qualities  of  a  particular  species.  It  is 
therefore  important  to  understand  the  relative  value  of  crystallo- 
^aphic,  physical,  and  chemical  charaetera,  in  the  detenninatiott  oC 
identity. 

a.  Importance  oj  (JrystallizfUion  in  Vettrtnining  Identity. 

The  characters  of  minerals  depending  on  crystallization,  hold  the 

first  rank.  Tlie  present  elevation  and  perfection  of  the  science  of 
Mineralogy,  has  mostly  arisen  from  the  d^n «'l<)pments  of  tli*^  prin- 
ciples of  crystalloOTapliy.  Indeed,  the  only  characters  in  which 
the  mineral  species  are  invariably  constant,  are  the  form  and 
structure  of  their  crystals.  The  following  canon,  which  was  tirst 
introduc(  d  })y  the  Abbe  Hatiy,  is  therefore  fundamental  in  the  sci- 
ence, and  s)iould  take  tlie  precedence  of  all  other  laws  or  princi- 
ples :  ISiniilarity  of  cr ystaliization  proves  an  identity  oJ  spccieS) 
and  dissimilarity  a  non-identity.  When  a  mineral  presents  per- 
fect and  distinct  crystals,  no  other  character  is  required  for  its  de- 
termination. By  simUarUy  of  crystalUzatimi  is  understood,  not 
merely  an  identity  in  the  system  of  crystallization,  but  also,  in  an- 
alogous intertncifil  nnulcs,  and  in  cleavaire.  Occasionally,  there  is  a 
slight  variaiiou  la  tiic  angles,  and  in  tlie  cleavage  of  some  of  the 
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most  variable  specks.  But  they  are  not  sufficient  to  aflect  the  gen- 
eral ity  of  tho  nbovo  ranon. 

Hut  crystals  are  comparatively  of  rare  occurrence.  More  fre- 
quently It  IS  necessary  to  decide  with  respect  to  amorphous  or  im- 
perfectly cryBtalline  specimens,  in  which  cases,  we  must  appeal  to 
the  remaining  characteis,  either  physical  or  chemical. 

b.  Jbnpcrianee  of  the  Physical  Characters  in  Determining  Idenr 

tUy. 

The  importance  of  these  characters  is  quite  various.  They  all 
vary  more  or  leas  in  some  of  the  mineral  species ;  but  as  the  limits 
of  Taiiation,  with  several  of  these  characters,  are  in  most  instances 
hut  small,  by  possessing  a  knowledge  of  these  limits,  we  may  often 
confidently  d'  t^rminr'  with  respect  to  tho  identity  of  species. 

These  charnctcrs  should  receive  tlie  attention  of  the  mineralo- 
gist in  the  following  order,  which  is  a  partial  compromise  between 
me  importance  of  a  characteri  and  the  facility  of  its  determination. 

1.  Lustre.  ITie  distinction  of  metaXlic  lustre  from  non-metal- 
/tV,  is  of  the  first  importance.  Exceptinjr  this,  Juntre  sliould  rank 
low  amon^  the  physical  characters  ;  for  the  line  of  demarcation 
between  the  non-metallic  lustres  is  very  indistinct,  and  oflen  they 
are  allpresented  by  the  same  mineral. 

%  ^eok.  The  streak  is  a  highly  important  character,  hoth 
from  its  constancy,  since  it  seldom  varies  with  the  color,  and  also 
because  of  tlie  facility  with  which  it  mny  l)e  determined. 

3.  Hardness.  The  lin>>ilifvof  some  minerals  to  decoinposition, 
their  accidental  impurities,  and  the  various  mechanical  states  they 
may  present,  render  this  in  some  instances  a  character  of  some  litr 
tie  imcertainty,  It  is  however  easily  determined,  and  if  the  limits 
of  variation  are  known,  it  may  subserve  an  important  purpose  in 
the  determination  of  a  species.  An  allowance  of  0.5  at  least,  ahonld 
usually  be  made  for  variation. 

4.  Specific  Gravity.  This  character  is  more  constant  than  that 
of  hanuiess,  though  tat  similar  causes  it  is  subject  to  some  varia^ 
tion.  Hanbieashas  been  ranked  before  this  character  on  aooooni 
of  the  superior  simplicity  and  facility  of  its  determination. 

5.  Color.  Color  is  usiinlly  a  very  inconstant  character.  It  is 
however  subject  to  but  Utile  variation  in  the  sp^es  which  have  a 
metallic  lustre^  and  is  ther^re  highly  yalusilMe  in  distinguishing 
these  species.  It  is  also  not  without  some  value  in  the  analyses  of 
the  non-metallic  minerals. 

6.  Difiphaneity.  The  remarks  on  color,  also  apply  to  the  char- 
acters dej)endinf^  on  diaphaneity. 

7.  Slate  of  Aggregation.  This  character  is  also  more  especial- 
ly usefhl  among  the  metallic  minerals,  but  occssionally  aflfords  as- 
sistance in  examinations  of  the  non-metallic  species. 
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8.  Taste.  Taste  can  he  employed  only  amoug  the  few  soluble 
minerals.    With  tliese  it  is  highly  important. 

9.  Fraeiure.  This  character  is  seldom  of  any  Talae.  It  may 
be  employed  in  distin  fishing  varieties  rather  than  species. 

10.  Refraction,  Phosphorescence,  Electricity^  Magneliam  and 
Otior,  are  each  of  very  Uiiuted  importance. 

c.  Importance  of  OAsmieoZ  Chara^erM  in  Determining  IdontUy, 

When  the  crystallization  of  a  species  is  sufficiently  distinct  to  serve 
as  a  guide  in  oistinguishing  species,  the  results  obtained  by  chemi- 
cal means  should  never  modify  the  decisions  of  the  mineralogist 

The  differences  of  composition  exhibited  hy  analyses  of  the  same 
si)ecies,  may  more  froqnently  arise  from  ine<  liaiiic?tl  mixtures  than 
is  generally  supposed,  iu  tlie  process  of  crystallizalion,  we  should 
expect  that  those  substances  which  mi^t  be  present  in  the  solu- 
tion, would  often  be  taken  up  mechanically  by  the  crystallising 
mineral,  and  thus  afford  fallacious  results  to  the  aiialv^t  Rut, 
were  it  not  suhjcct  to  these  errors,  still  ns  a  tpst  of  identity  of  spe- 
cies it  would  be  inferior  to  the  cry^talloi(raphle  canon. 

In  the  numerous  instances  of  imperfect  crystallizations,  chemi- 
cal and  blowpipe  tests  are  often  a  valuable  assistance,  anid  could 
not  be  dispensed  with.  They  are  determined  with  facility,  and 
generally  may  be  received  with  confidence.* 

THEOKT  OF  CLASSIFICATION. 

108.  The  objects  of  classification  nre  two:  1.  The  determina- 
tion of  the  names  of  species ;  2.  An  exlubiiion  of  the  natural  re- 
lations of  the  objects  classified. 

A  classification  for  the  former  purpose,  should  be  a  lucid  arrange- 
ment of  the  species  nccordin'j  to  a  fr-w  prominent  characters,  which 
at  the  same  time  are  the  most  important  and  th*-  most  cnsily  deter- 
mined. That,  for  the  latter  object  should  depend  ou  a  considera- 
tion of  all  natural  characters,  in  order  to  bring  together  those  spe- 
cies possessed  of  the  greatest  number  of  natural  affinities.  The 
first  is  termed  an  artificial  classification,  .xs  the  species  are  arranged 
without  any  reference  to  their  natural  relations,  and  it  subserves 
merely  the  pur|)osc  of  analysis.  The  second,  on  tho  rontrary,  af- 
fords a  clear  view  of  the  relations  of  the  species,  and  is  therefore 
called  a  naiurtU  claeeifieation.  As  the  first  object  of  the  studwt, 
after  an  introduction  to  the  science,  will  be  the  determination  of 


*  In  fiuikiii|<  this  admiMdoo,  iliat  Natunl-Histoiy  cbtracters  wre  not  snAeieol  in 

all  insfanrr'!,  it  dnc<s  not  nppear  that  we  degmde  the  s;<  irncr  of  Mineralo«ry  from  its 
rank  among  the  Natural  Sciences,  as  some  ol'  its  moi>l  distinguished  authors  would 
affirm.  The  instances  in  which  \x  o  would  employ  chemical  characters,  arc  those  on- 
ly in  which  the  individiials  havi-  not  a  perfect  organization.  Exceptioos  themselves 
to  tbe  regular  Uw9  of  nature,  ilicy  necessarily  introduce  exceptions  to  the  reguiat 
laws  of  science. 
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the  namc^  of  specieSj  the  artihcial  classifications  will  first  come  un- 
der considoratioQ. 

7%eary  of  ArHfidal  Cletsaificatitms, 

109.  Were  all  minerals  invariubly  crysUillized,  a  single  classilica- 
tion  according  to  the  different  classes  of  crystalline  forms,  would  be 
the  most  convenient,  in  all  instances,  for  the  def^Tmination  of  the 

namos  of  species.  Rut.  unfortunately  for  sy?Jtem,  irregular  cn's- 
taliizatioiiS  are  by  far  tlie  most  numerous.  Wc,  therefore,  pro- 
pose two  sysJtiiiis  of  artificial  classification,  the  one,  depending'-  on 
crystallization^  the  other,  independent  of  the  same ;  the  former 
to  contain  only  those  minerals  which  are  sometimes  in  the  crystal- 
line state,  the  latter,  all  the  mineral  species.  The  former  will  be 
found  to  be  far  preferable  for  determination,  when  the  specimen 
under  examination  is  in  regular  crystals. 

110.  The  classes  which  readily  present  tiieniselves  for  an  artifi- 
cial classification,  depending  on  the  crystalline  forms,  have  already 
been  given  in  i  24,  and  the  means  of  determinim:  the  eliuss  from 
secondary  planes  in  ^  52.  We  may  arrive  at  the  class  with  ^rcat 
facility,  often  when  the  partimlar  primary  cannot  he  dcternnned. 
A  mineral  of  the  class  Trimeinca,  might  be  ascertained  to  belong 
to  this  class  without  difficulty,  while  it  might  be  impossible  to  dis- 
tinguish, whether  its  primary  was  a  rifht  rhombic  prism,  right 
rectangular  prism,  right  rhombic  octahedron,  or  right  rectangular 
octahedron.  This  classification  is.  therefore,  preferable  to  one  in 
which  each  primary,  forms  a  separate  class. 

The  classes  in  this  system  of  Classification,  are 

1.  Monomctrica.  4.  Monociiuata. 

2.  Dimetrica.  6.  Triclinata. 

3.  Trimetrica.  6.  Tetrazona. 

It  is  unnecessary  to  repeat  an  enumeration  of  the  primaries  in- 
cluded in  these  chisscs.    They  have  been  given  in  ^  24. 

Each  of  these  rla.<;sei5  may  be  snlMlividea  mto  the  orders,  metal- 
lic and  un-metallic.  The  former  includes  minerals  without  me- 
tallic lustre ;  the  latter  those  exhibiting  this  lustre.  A  few  species 
have  a  submetallic  lustre ;  to  avoid  all  difficulties,  these  may  be 
enumerated  in  each  order.  All  the  purposes  of  analysis  may  be  se- 
cured, without  a  distribution  of  the  species  into  smaller  divisions,  or 
genera. 

111.  In  the  construction  of  an  artificial  ciassiiication,  independ- 
ent of  crystallography^  the  three  classes  adopted  are  a  natural  dis- 
tribution of  the  species.   They  are  as  follow : — 

1.  EPIG/EA,  {i-sl^  upon^  xixid  ya7ix,  carlh.) 

Includes  the  gases,  unmetallic  liquids,  and  soluble  minerals,  or 
minerals  possessing  taste.  These  minerals  have  resulted  from  the 
decomposition  of  other  species,  and  their  formation  is  now  going 
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on  ;  they  are,  consequently,  Epigaean  or  superterraneous.  Their 
specific  gravity  ifl  below  3.8. 

2.  HNTOGiEA,  (ivroj,  tri/Airt,  and  yala.) 
IncUides  those  insoluble  minerals  which  occur  in  or  conijpose 
the  several  roek  strata,  and  which  aie,  therefore,  properly  descnbed 
■8  occuiring  mi^in  the  earth.  8p.  gr.  above  1.8. 

3.  HYPOGiEA,       faiieacft»  and  ^aia.) 

Includes  those  species  which  were  once  on  the  sur&ce,  as  a  part 
of  plants  or  minerals,  and  which  li.-ive  l)oen  subsequently  buned ; 
ex.  the  coals  and  resins.   Sp.  gr.  under  1.8. 

The  species  of  the  class  Epigsea  may  be  distributed  into  two  di- 
visions, the  Jirgtt  to  include  tlie  fluid  species,  and  the  second,  the 
solid.  The  socond  division  may  he  farther  snhdividixi,  according 
to  the  taste  of  the  species  and  the  degree  of  sohihility 

(  a.  Streak  white  or  gray- 
(  1.  Lustre  immetaliic.  <  ish-whiie. 
C.  II.  ENToOiEA.  <  (b.  Streak  colored. 

(  2.  Lustre  metallic. 

According  to  this  table,  the  species  of  the  class  Entogaea  are  first 
divided  into  two  sections ;  1,  those  with  unmetuUic  lustre,  and  2, 
tlios*'  with  inetuUic  lustre.  Those  with  metallic  lustre  are  further 
subdivided  according  to  their  strr-ak. 

Those  few  minerals  whose  streak  varies,  or  is  of  doubtful  cliar- 
acter,  are  introduced  into  both  the  divisions,  in  the  same  manner 
as  those  of  doubtful  or  varying  lustre.  Thus  may  be  avoided  dl 
difficulties  arising  from  ineorrect  decisions  in  these  doubtful  cases. 

T)i»'  remainino:  cUi^s,  Hvpogaja,  contains  but  few  species  and, 
therelore,  requues  no  subdivisions. 

Theirrij  d/  a  Natural  Classifieaium. 

112.  A  natural  classification  of  the  nmierui  si>ecies  should  l)e 
foiuided  on  those  characters  that  are  under  the  cognizance  of  the 
mineralogist.  It  should  afford  him  a  distiiict  idea  of  all  their  ex- 
ternal resemblances,  and  through  these,  a  Imowledge  of  their  sev- 
eral peculiarities  ;  for,  whether  en^nsffd  in  studying,  using,  or 
leacliiiii:  this  science,  Ills  main  dependence  must  l)e,  and  always  is, 
their  external  characters.  To  these  he  uuikes  his  first  appeal  in 
distinguishing  minerals,  and  on  these  he  must  place  his  strongest 
reliance,  if  he  would  impart  to  the  student  the  power  of  discrum- 
nating  between  the  mineral  species.  In  the  following  tiieory  of  a 
natural  classification,  the  external  charact<^rs  of  tlie  species  have 
therefore,  in  general,  been  employed  in  pi*  1ri> m  r  lo  the  sole  use 
ol  ciieiuical  characters.  The  student  may  proceed,  by  its  assist- 
ance, in  his  investigations  without  being  impeded  at  every  step  by 
his  ignorance  of  chemistry.  He  is  not  requiied  to  wade  tfarou^ 
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the  difficulties  of  ehemiGal  science,  as  introdactoiy  to  his  minera- 

logical  studies.  The  comprehension  of  a  strictly  chemical  classifi- 
cation, requires  acquaintance  m  ith  the  most  reronditc  principles  of 
that  science,  and  cannot  l^e  liilly  understood  without  a  j)orlect 
knowledge  of  all  its  general  principles.  The  distinctions  of  acids 
and  bases,  not  to  mention  others  of  greater  difficulty,  sununon  for 
their  apprehension  more  than  a  superficial  acquaintance  wiih  the 
principles  of  chemistry.* 

With  a  purely  chemical  classification,  moreover,  Mineralog^y  is 
not  u  distinct  natural  science,  but  an  appendage  to  the  science  of 
Chemistiy. 

An  examuiation  of  natural  objects,  with  respect  to  their  charac- 
ters ;is  individuals,  is  the  domain  of  Natural  History.  Tt  takes  cog- 
nizance of  their  relations  iis  unities ;  it  views  a  min  eral  as  a 
simple  object,  and  describes  and  considers  the  qualities  it  pre- 
sents in  its  own  capacity,  and  classifies  bv  means  of  these  qualities. 
It  is  altogether  anomalous  to  select  the  (maracter  of  a  constituent 
element,  and  make  the  qualities  of  a  substance  entirely  distinct  and 
wholly  ditlereut  from  the  objects  to  be  ciassihed,  the  basis  of  the 
classification. 

For  a  deliverance  from  such  incongruities,  the  science  of  min- 
eralogy is  indebted  to  one  of  its  most  distinguished  cultivators, 
MoHS,  who  has  exhibited  in  the  construction  of  his  classification, 
and  throughout  his  mineralogical  writinsrs.  a  highly  philosophical 
mind,  and  a  profound  acquaintance  with  the  science  of  mineralogy, 
botli  physically,  chemically,  and  crystallographically  considered. 
His  arransement  is  eminently  deserving  of  the  epithet  natural,  for, 
in  genenJ,  it  elegantly  exhibits  the  namral  relations  of  the  mineral 
species,  equally  m  the  general  groupings  of  the  species  into  classes 
•    and  orders,  and  in  their  distribution  into  irenera, 

A  classilication  of  this  kind,  ioundcd  on  the  external  characters  of 
the  species,  necessarily  exhibits  to  a  certain  extent  thdr  chemical  le- 
iations;  for  their  chemical  constitution,  though  not  an  index  of  their 
physical  peculiarities,  is,  notwithstanding,  the  source  whence  these 
peculiarities  proceed.  Thus,  while  the  advantages  of  a  natural  ar- 
rangement are  secured,  the  classification  possesses,  as  far  as  is  profit- 
able to  the  science,  the  qualities  of  a  cheinical  arrangement,  without 
so  partaking  of  the  niceties  of  chemical  seieooe  as  to  be  rather  an 
impediment  than  assistance  to  the  student. 

The  following  is  a  general  view  of  the  natural  classitication  ;  the 
relations  of  the  orders  will  be  more  particularly  explained,  after  this 
enumeration  of  them,  with  their  essential  characters.  A  few  alter- 
tions  have  been  made  in  the  original  arrangement  by  Mohs,  where 
itappeared  to  admit  of  improTemeot. 


•  For  r^Dirks  on  Chemical  Cla.soiificaUon.%  ace  Apfiendix  B. 

13 


Digitized  by  Google 


98 


TAXONOMY. 


Class  I.  EPIG^EA. 
Q.  under  3-8.  No  bituminous  odor.   Tasie  of  solid  iadividual?,  acid, 


ClmsU.  ENTOGiEA. 


G.  above  18.  Tasteless. 


Q.  under  1'8. 


CI.4HIII.  HYPOO^A. 


QiMOQsor  liquid. 
bidivMittlt  solid. 


Claw  I.  EPIOiEA.* 

Order  I.  Raeorunu,  (}tmt,  Jluid.) 

Order  8.   Sterinca,  {vrt^,  solid.) 


Cum  11.  EUTOQMA, 
Order  1.   BaUNBA,  (A(M(,  saline.) 

H.»l~6'5.  G.»l6^-3  Loflftre  nnawtalUc.  Streak  tineolored. 

Orders.  BAairum, (liyunt, weiglU,) 

H.  I  ■»  6^  0.-a3— 8-1.  Lustre  nmnetaUic. 

Order  S.  Csraiwia,  (irffsr,  Wfft.t) 
H.>«l.-~9.  0.^5^6— &5.  Lustre  resinous,  passing  Into  adamantine. 

Order  4.  OnmumA,  (i<iiefH>  eitMViu.) 

H.«.15-3    G  =-^3  L  Odor  when  mobtenad,  aigillaceoas.  LifltN 

lie.    Streak  uncolored. 


•  The  nomenclature  here  adopted,  which  is  somewhat  peculiar,  will  be  more  fiUly 
crpo^^(-d  in  a  fmure  section.  The  urdiTs  etnplo|yed  by  M<Miit.  g«  tmnflatfl!  and  adrpt- 
ed  by  Haidinger  and  Allan,  are  as  follow : 

Class  I.— Order  1.  (Sas.   2.  Watrr.  9.  Add.   4.  StU, 

Claasll.— Order  1. //a/fl(W'    2.  Borvfc       Krmte,  4.  7%mur.»  b.  Atoladiik  *  6 
Mka.»  I.SteatU^  *  H.Sr-ir.  !»  r,V/«.   10.  <>rc.   ll.JWitel.  12.  Pyr»kJ.  13.  Cfiancc. 
14.  Blende.    !;'»,  Sulj'hur 

Class  III.— Ordtr  1.  2.  Coni. 

The  order  acib,  in  Class  I.,  contains  both  gases,  liquids,  and  solids,  and  moreover, 

the  in.lividiiats  arc  not  uniform  in  prescniing  a  sour  taste.  It  appeared  preferable 
to  be  guided  by  ihc  more  important  natural  characlerLstic.  the  mechanical  state  of 
fluidity  or  solidity,  and  rr.nsequently,  insteadoftbefoor  orders  of  Moils  in  tilis  elass. 
I  have  adopted  the  two,  Rheotuika  and  Stxbimsa. 

The  species  of  those  orders  in  Class  It,  which  have  been  omiued  (those  marked 
with  an  a^terT^k)  in  the  elrt'^sification  adopted,  hav.  lM-rn  disinhuted  inU)  those  of  the 
remaining  orders,  with  which  they  appear  to  be  closely  allied.  The  characteristics 
of  these  orders  are  not  apparently  of  suflleient  importance  to  require  the  separatfOB 
ctf  the  species  they  include  from  their  natural  c<-nscner'=  in  the  other  or  !  r  By  thi-^ 
chanee,  a  few  exceptions  to  the  distinctions  ot  urders  and  genera  hav.  U  .  n  intro- 
diioed  Exceptions  of  tins  kind  hav.-  been  found  unavoidable  in  other  branches  of 
natural  history,  and  are  less*  objeciiunable  than  discrepancies  in  the  natttrQl  ^HTTir*fr 
of  the  classification.  * 

t  In  allusion  to  the  hora-like  lusti«  of  tha  spedca. 
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Order  5.    Chaucinka,  (x<'^'^  fjlfr.*) 
H.«2 — 7.  G.»=2"6— 4.    Luslre  uninetallic.    Streak  uncolored. 

Orders.    Hyalinka,  (taXiroj,  i:hisst/A) 
IJ.=5  u — 10.  G.=s20 — I  S.    Lustre  uiimcUiliic.    Stri-ak  uncolorwJ. 

Order  7.    ScaPTINIU,  {tgdwr^s,  that  irkich  is  dm:.) 
H.~l — 7.  G.Ba3 — 8.   Color  dark  red — black.   Streak  colored,  unmet ailic. 
Order  8.    MeTalltnea,  (/itraXXaK,  metal.) 

H.«0— 5.  G.=*5  7 — 90.  Lustre  and  streak  loetallic.  Color  white,  gray,  yellow, 
orslifhtly  reddish. 

Order  9.  PruiursA,  (wv^mt  pt/rUes.) 

H.«3-^5.  G.-«4<r~9'4.  Lustre  uMftUJc.  Streak  uiuneiallic.  Color  while, 
jrcUowiflh  or  reddish.  Brittle. 

Order  10.   Qaunea,  {yiXtu,  to  thine,) 

H.=l— 4.  G.^-»-8-&.  Lutre  mdallic.  Stnak  oanieialUc.  Color  dark  gnjr 

or  black.  Brittle. 

Ofd«r  IL  Ao£UN£A,  wmamftUX) 
B.»l^.  G.1-S-S— fi'9.  Lustre  not  trMmetallie.  Streaik  colotod. 

Order  12.   Tuuinea,  (Oiiev,  sulphur.) 
H.«t-5-^5.  G,«>9— iM.  Lustre  resinous.  Color  yellow.  Streak  yeHowbh. 

Clam  III.  HYPOQiEA. 
Order  L  PtTTiNSA,  (nrr«,  jnlrA.) 

Easily  fusible. 

Order  '2.    Anthhacinka,  i^atSfai,  coal.) 

Infusible. 

The  characters  and  names  of  the  classes  have  already  been  ex- 
plained in  §  111.  The  greater  part  of  the  mineral  species  are  in- 
cluded ill  ihe  class  kntog,f.a.  Unlike  the  epig.fan  species,  they 
are  insoluble,  and  iu  iheir  superior  specific  gravity,  their  non-bitu- 
ininous  odor  or  non-carbonaceous  aspect,  they  difl'er  front  the  indi- 
Tiduals  of  the  class  HYPooiCA.  The  era  of  their  formation  was 
cotemporaneous  with  that  of  the  rocks  that  contain  them,  whereas 
the  Epigsean  species  are  the  result  of  the  decomposition  of  other 
minf^ruls,  and  the  Hypofrfenn  have  arisen  from  the  inhumation  and 
consequeiU  alteration  of  vegelablc  or  antiaal  matter. 

The  species  of  the  first  six  orders  of  the  class  Entogaea  have  an 
unmetallic  lustre,  and,  with  the  exception  of  some  species  in  the 
order  Barytinea,  a  whiie  or  grayish  streak.  In  the  remaining  or- 
ders of  this  class,  the  spHJcies  have  a  colortd  streak,  and  excepting 
the  t\v  o  last  orders,  and  several  species  of  the  order  iScaptinea,  a 
m^iaiUc  lustre. 


♦  Thp  specie?!,  in  treneral,  coniaiii  >ilion. 
t  In  allasioD  to  the  high  degrees  uf  lustre. 

t  The  melallie  namre  of  the  spcdn  is  di^idaed    the  mlaersHiiiig  in§i«dl«Bi. 
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The  distin^ushinjET  chnractenstics  oi'  the  severul  orders,  as  al>ove 
given,  are  not  in  every  instance  suliicicnt  to  exclude  all  ihe  species 
not  contained  in  theoL  The  individuals  of  the  mineral  kingdom 
are  so  very  subject  to  accidental  Taiiations  in  form  and  appearance^ 
that  distinct  lines  c  irnict  ho  drawn  without  infrlriLnncr  on  the  natu- 
ral character  of  the  arran<rement.  Moreover,  tlie  characters  are  of 
such  a  natnrc  t\mt  they  are  expressed  with  difficulty,  although  to 
the  eye  tliey  appear  clearly  obvious. 

It  may  be  important  to  consider  the  chemical  characters  of  the 
orders  in  connection  with  their  other  characters.  The  orders  Ha- 
linea  and  Bary tinea  inchido  thofje  ?:por!*^s  of  nnin»'tallir  lustre, 
which  are  chemically  salts,  t'X(  <  |it  the  <  oinpounds  ot'  silica,  bo- 
racic  acid,  and  alumina;  the  lulter  are  included  in  the  Ibliowing 
orders,  Osmerinea,  Chalicinea,  and  Hyalinea.  Many  of  the  former 
eflervesce  with  ai  ids,  or  are  decom{)<>sed  and  give  oif  fumes  or  an 
odor  under  tlic  blowpipe,  while  the  latter  are  not  so  aff*  riod  by 
acids  or  h«'at.  The  order  Halinea  contains  tlie  liprhifr  of  the 
salts,  and  Barytinea  the  salts  of  the  metals,  togetlier  with  those  of 
Iwrytes  and  strontion,  which  in  general  have  high  specific  gravities. 

The  order  Ceratinea  uicludes  a  few  motalUc  chlorids  and  iodids, 
which  have  a  higher  specifi'"  jravity  than  the  species  of  the  order 
Halinea,  and  less  haidnnss  than  those  of  the  order  Rarytinea. 

Of  the  three  following'  orders,  the  s]H*cies  of  the  lirst  have  an 
inferior  hardness  and  lustre,  and  give  otf,  when  moistonod  by  the 
breath,  an  argillaceous  odor.  The  order  Ohaiicinea  contains,  in 
general,  minerals  of  less  hardness  than  those  of  i]i  i  Icr  Ily^dinea. 
There  is,  ho\v(n"^r,  a  very  irradual  transition  in  hardness  from  one 
to  the  other.  Tin  l;ater  iiK  hides  the  species  that  are  trenerally 
ranked  as  genius,  with  which  the  diamond  is  naturally  associated. 

The  oxyds  of  the  metals  and  the  silicates,  having  a  metallic 
lustre,  compose  the  order  Scaptinea.  The  species  are  dark  colored, 
and  ja^ve  off  no  odor  under  the  blow^pipe. 

The  native  metals  are  included  in  the  order  Melallinea.  They 
invariably  present  a  lig-ht  color,  (unless  tarnished.)  8evtTal  of  them 
are  ductile  and  malleable.  The  brittle  species  arc  wholly  volatile 
under  the  blow^pipc. 

The  orders  Pyritinea,  n.ilinra,  and  Adclinea,  include  the  sul- 
phurets,  soleiiids,  and  tcllurids,  of  the  metals,  which  in  irencral  are 
brittle,  and  urive  nW  an  odor  under  the  blowpipe.  The  species  of 
the  order  Pyntiiiea  liave  a  metallic  lustre  and  liirht  color  ;  those 
of  the  order  Galinea  a  metallic  lustre  and  dark  color ;  those  of  the 
order  Adelinea  a  submefallic  or  unmetaliic  lustre.  The  metallic 
constitution  of  the  species  in  the  la.st  order  is  disguised  by  the  min- 
eralizing ingredient,  and  from  tliis  fact  is  derived  the  name  of  the 
order. 

The  remaining  orders  rej^uire  no  expianatiuiis. 
WiUi  regard  to  the  distinctions  or  limits  of  genera,  difficulties 
must  be  allowed  so  exist,  ftr  greater  than  in  the  organic  kingdoms. 
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Yet  u  must  be  observed,  that  there  are  certain  relatiotis  or  affinities 
wbieh  amy  be  employed,  although  we  are  deetituttt  of  the  im- 
portant characters  arising  from  organization.  TluMse  relations  have 
been  very  Iiappily  d i st i n 2:1  li shed  and  employed  by  Mobs.  The 
striking  beauties  of  the  system  will  forcibly  impress  the  mmds  of 
those  who  may  pay  it  the  attention  it  deserves.  The  distinctive 
ehaxacteiistics  oxpreaaed  may  not  exhibit  fblly  the  peculiarities 
which  separate  two  genera,  but  a  slight  ezaminatioii  of  a  few  of 
the  species  will,  in  general,  be  sufficient  to  convey  a  distinct  im- 
pression of  the  s:eneric  pecnlinrities.  For  example ;  it  requires 
but  a  pusiiing  glance  to  observe  that  the  jjenus,  including  the  closely 
allied  species, /e^cispar,  albite,  Labradorite,  <fcc.,  is  very  evidently 
distinct  from  the  rollowing  one,  including  pyroxene,  harnhlende, 
epidote^  6cc.  The  broad  tabular  crystallizations  of  the  former  are 
quite  unlike  the  slender  forms  of  the  In  tier.  Yet  occfisionally  horn- 
blende may  assume  a  short,  ilatiened  appearance,  and  leidspar  may 
lengthen  itself  into  slender  prismatic  crystals.  Thus,  by  the  great 
wiatioiis  to  which  the  mineral  species  are  subject,  we  are  prevent- 
ed from  making  sufficiently  specific  statements  of  generic  charac- 
ters for  a  clear  distinction  between  c^enera.  This  is,  however,  of 
little  imporTnnce,  as  the  classification,  from  its  natural  character,  is 
necessarily  not  adapted  to  the  determination  of  the  names  of  sjpc- 
cies,  but  it  is  rather  fitted  to  eschibit  a  correct  transcript  of  the  affin- 
ities of  the  species,  and  thus  to  assist  in  imparting  a  particular  ac* 
quaintance  with  their  mutual  relations,  their  resemblances,  and  pe- 
culiar characteristics,  nnd  also  a  general  and  systematic  oomjire- 
hension  of  the  science. 

For  the  purpose  of  mineralogical  analysis,  it  is  presumed  that 
the  artificial  classifications,  given  in  tfie  following  sections,  will 
be  found  cfrnvenient  and  fully  sufficient. 

A  cabinet  arranged  according  to  this  system,  presents  a  remark- 
able chain  (if  afiiniiies,  running  through  and  uniting  the  whole. 
The  gases  and  liquids  are  followed  by  the  salts,  so  arranged  us  to 
appear  to  increase  in  stability,  hardness,  and  lustre,  as  the  eye  pro- 
ceeds onward.  Passing  in  review  the  gems,  we  arrive  at  the  dior 
mond,  where  these  characters  reach  their  climax.  On  the  descent,  we* 
gradually  ])a'js  through  the  metallic  oxyds  without,  and  then  those 
with,  a  metallic  lustre,  to  the  native  metals.  From  these  liglit-co- 
lored  species,  we  proceed  to  the  light-colored  suli>lmrets,  and  insen- 
sibly through  the  dark-colored  sufphurets  to  those  with  a  subme- 
tallic  lustre,  and  finally  arrive  at  the  sulphurets  without  a  metallic 
lustre,  from  which  there  is  a  nntural  transition  to  siUphur.  This 
combustible  is  immediately  followed  by  the  combustibles  of  the 
class  Hypogaia. 

With  a  classification  of  this  kind,  therefore,  the  advantages  which 
have  been  referred  to  are  perfectly  attained.   The  species  which 

are  closely  related  in  their  g-eneral  appearance  are  brought  in  close 
connection,  and  therefore  £eii  similarities  are  strongly  impressed 
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on  the  mind  :  consequenily  the  siudeais  attention  is  necessarily  di- 
rected from  an  obaenration  of  the  matiY  nMmblanoee  to  a  partku- 
lar  exammation  of  the  sereral  peculiarities. 


CHAPTER  U. 
NOMENCLATURE. 

113.  A  system  oi'  nomenclature  is  a  metliod  nf  Tiamins:  a  class 
of  objects,  accordinfi^  to  certain  oslabiished  or  ii&suniod  prmciples. 
Of  §uch  a  system  the  science  of  mineroiogy,  as  ^nerally  received, 
k  destitute.  The  names  in  use,  except  those  by  Mohs,  are  arbitraxy, 
and  consequently  possess  no  advantages,  except  merely  as  appella> 
tions  for  tlio  species.  It  has  nsnally  been  sufficient  to  ncM  fhf  tfrini- 
nation  it(  or  life  (ori^rinally  lioni  Xi.^s',  a  stone,)  to  the  name  oi  some 
person  or  iocaUty,  and  rarely  to  some  quality  of  the  mineral,  and 
thus  to  denote  the  species.  Occasionally  German  words  have 
been  thus  transformedi  and  introduced  into  our  English  treatises 
on  mineralogy ;  and  words  of  various  languages  have  been  forced 
into  nnTiatiirn!  imion.  At  present,  therefore  miii»>rnlogrical  nomen- 
clature is  devoid  of  all  system,  and  is  destitute  ol  tliose  advantages 
that  so  peculiarly  characterize  the  botanical  and  zoological  no- 
menclatures. Linnaeus  and  Werner  attempted  a  renovation  of  min- 
eralogical  nomenclature,  in  conformity  with  the  systems  in  the  other 
branches  of  science.  Hnt  owiicj  to  the  niiadvanccd  state  of  the  sci - 
ence,  their  proposed  nomenrlaturrs,  though  adopted  lor  a  time,  soon 
proved  inudec|uate.  A  systeju  by  Molis,  the  distinguished  author 
of  the  natural  classification  which  has  been  adopted,  has  been  for 
some  time  before  the  world.  Tmslated  from  the  German  lan- 
guage, in  which  it  was  published  by  its  author,  into  our  own  less 
pliant  lanirnaQfe,  it  loses  many  of  its  advantages,  and  ifi  very  much 
wanting  in  conciseness  and  elegance  of  expression. 

The  only  language  fitted  for  a  system  of  nomenclature,  both  as 
regards  conciseness  and  pliability,  is  Ae  Latin  language.  In  pro- 
posingr,  therefore,  a  system  of  nomenclature,  this  lans:iiage  has  been 
employed.  P^or  the  acquirement  of  scientific  information,  and  a 
systematic  idea  of  the  ^Jci'Mice.  a  nomenclature  similar  to  that  which 
will  be  employed,  is  lii;^hly  lujiiortant.  The  shorter  trivial  names, 
however,  may  frequently  be  convenient  when  the  mineral  is  m 
common  use  m  the  arts.* 

114.  Names  of  ffenera  and  species,  A  ffenus  being  a  fiunily, 


♦  On  account  of  the  very  I'-n.-ral  n--'  .>r  tin'  (Tfsfni  numcnclaturt'  of  tlii<  sri<-ricf-, 
the  sysiematic  names  which  wUl  be  proposed,  will  be  merely  appended,  in  ihe  dctcrip- 
Uve  pan  of  this  trettiw,  lo  the  common  name. 


Digitized  by  GoOgle 


NOMENCLATURE. 


103 


ineludiii^  one  or  more  speeieg,  the  name  of  tiie  genus  alioald  be  m 
subfltMitiYe,  and  that  of  the  species  an  adjeoCive,  or  sometimes  a  sub- 
stantive, prefixed  to,  and  qualifyins",  the  jSfeneric  name.  Tho  spe- 
cific name  should  express  some  quality  or  important  fact  relative  to 
the  species,  so  that  the  combined  niune  shall  brmg  before  the  mind 
some  idea  of  the  species  represented.  For  example ;  if  we  would 
name  a  family,  composed  of  qiecies  haTing  a  foliated  Btnicture,  we 
first  select  a  substantive,  conveying  some  general  idea  respectln<r  the 
species,  as  the  word  Pht/llinif/.'i.  in  this  instance,  derived  from  (puXXw, 
a  leaf.  In  naming  the  species  hi/persthene,  which  belongs  to  this 
genus,  an  obvious  quality  is  its  submetaliic  lustre ;  this  atfords  the 
oomibined  name  PkyUinius  meiaUmuf.  In  a  similar  manner,  the 
systematir  denomination  of  other  species  may  be  formed.  The 
chemical,  physical,  or  crystal los^raphic  characters,  may,  each  of 
them,  allord  the  names  of  s|)ecies.  Only  those  physical  qualities 
should  be  selected  which  are  constantly  presented  by  the  species 
in  all,  or,  aft  least,  the  ffieeter  part  of  its  varieties.  The  pmnary 
form  of  the  species  has  oeen  designated  in  the  spetaSc  name  by  the 
following  terms : 

Cubicns,       priniar}'  form,  the  cube. 
Octahednis,       "        "      tike  fWoUir  octahedron. 
Pyramidalis,      "        **      oettih^ron  not  regular. 
Dixlccahedrus,    *'        "       the  dodecahedron. 
GLuadralus,         "        "a  right  scjiiare  prism. 
Rectangnliu,      "        "      a  right  rectan^alar  prian. 
RhomblciM,       *'       '*      a  right  rhombic  prism. 
Rboraboidena,    "  a  ri|?ht  rhomboidal  prism. 

Obliqiuis,  "         "       an  oblique  prism,  (restricted  to  the  obUqmrhonbic.) 

Triclinalus,       "        "      the  ublique  rhumbuidal  priam. 
Rhomboheams,  "       "  rhombohedron. 
Hezagamsi      '*       "     hexagonal  prisnL 

The  terms  monometricus^  dimetricus,  &c,,  expressing  the  crys- 
tallographic  class  of  the  primary,  may  also  be  employed.  The  term 
vionoclinaius,  when  used,  refers  to  the  oblique  rhombic  prism ; 
the  other  prism  in  this  class,  the  right  rhmnboidal,  will  he  speci- 
fied as  stated  above.  The  term  priamaiicus  may  be  applied  to  any 
prismatic  crystal;  it  has  brcii  restricted,  however,  to  the  forms  in 
Mohs's  Prismatic  system  of  crystallization,  the  Trimetric  class  in 
the  system  adopted. 

The  several  varietief?  of  cleavage  may  be  expressed  as  tbllows  : 

Peritomns,  (n^t,  atwut,  and  rifum,  to  cleave.)  Cleavage  parallel  to  the  lateral  liaces. 
Aerotomus,  (Arpmr,  fummit,  and  rlfn^.)  Cleavage  parallel  to  the  basal  plane. 
Diatomous,  (ha,  (hrov  jh,  atiil         >    T'loavn^r'  j>aral!el  to  a  diagonal  plane. 
Eutomus,  («D,  easUy,  aiul  rtfivu.)    CleavaKe  easily  ellected. 
DyHomm,  (itt,  difiemMpt  and  Hiam.)  Clenvafe  obtained  vidi  diflienltjr. 

The  remaining  terms  which  will  be  employed,  and  their  ezpla> 
nations,  will  be  giyen  in  connection  with  the  mil  exposition  of  the 

classification,  preccdinjr  the  descriptive  part  of  this  treatise. 

In  the  selection  of  generic  terms,  significant  names  are  to  be  pre- 
ferred, and,  if  possible,  they  should  express  the  family  peculiarity 
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which  requires  the  tmioD  of  the  specieB  in  the  genus,  or  some 

quality  which  they  have  in  common.   Occasiomuly  this  may  be 

difficult  or  impossible,  in  which  case  a  name  may  be  assumed, 
which,  by  its  frequent  use  as  the  denomniation  of  a  mineral,  or 
other  object,  will  curry  with  it  a  general  impression  of  the  charac- 
ter of  the  ^euus. 

Wonts  derived  from  names  of  peisons  distingaished  for  tiieir 
mineiuloffical  attaiuments,  or  their  patronage  of  the  science,  may 
be  properly  employed  to  desiLniate  species.  But  the  use  of  other 
names,  thouirh  of  persons  emnieut  in  tlie  other  sciences,  is  wholly 
ui  variance  with  good  uso^e  and  propriety.  Moreover,  an  attempted 
flattery  of  the  politically  distingunned  is  degrading  to  science,  and 
cwmot  be  too  strongly  discoantenanoed.* 

We  have  considered  the  masculine  fjenfler.  \n  general,  that  which 
has  been  authorized,  with  a  few  exceptions,  by  the  Latins  and 
Greeks,  and  consequently  have  generally  employed  it,  excepting  lu 
the  first  class  containing  the  soluble  species,  and  ui  the  ofder  M^aL- 
linea,  whose  ancient  names  are  principally  of  the  neater  gender. 
A  uniformity  of  termination  has  lieen  adopted  in  the  prfncric  names 
in  some  of  the  orders,  viz.,  the  orders  Halinea,  Harytuiea,  Pyritinea, 
and  Galinea,  in  order  to  exhibit,  as  for  as  possible,  the  more  gene- 
ral relations  of  the  species. 


•  For  more  particular  rutoa,  on  the  formation  of  «yMenialic  names,  and  the  correct 
method  of  writing  them,  would  refer  lo  Lunra  J*kiios&pkia  Botanica;  ed.  teniA 
aacta  el  emendata  oiHk  C.  L.  Wifldenow,  8to.  Ber»Uni,  1790:  also  Elementa  Pku 
losophia  Botunicrr.  atirtorc  ITknii  Frii)  Link,  8vo.  Borolint,  1894;  and  DbcanpOUiC 
and  SracMUEL's  Philosophy  oj  JfUints,  Hvo.  Edinborgb,  1^1. 
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PART  V. 


DETER  M 1 N  A  T 1  V  E  M  i  N  E  U  A  L  O  G  Y . 


CLASSIFICATION  L,  DEPENDING  ON  CRYSTALLIZATION. 


116.  SoMB  general  remarks  have  already  been  made  on  the  sys- 
tems of  artificial  classification,  which  we  propose  to  adopts  in  order 
to  facilitate  the  deteniiinatioii  of  the  names  of  thr  speries.  In  the 
artificial  classification,  dependent  on  llie  crystal li^uiiun  or  the  spe- 
cies, the  classes  are  subdivided,  according  to  the  lustre  of  the  spe- 
cies, into  sections,  unmetaUie  and  metallie,  A  few  species  of 
doubtful  lustre  are  thrown  into  each  section  to  avoid  the  diffi' 
culties  that  nii«j^ht  arise  from  a  difference  of  judgment  on  this  point. 
A  tabular  arranireint;iit  has  been  adopted,  as  one  best  suited  for  ref- 
erence. The  order  in  which  the  characters  arc  employed,  is  that 
depending  on  their  relative  importance,  as  given  in  \  107.  The 
species  are  first  arranged  in  the  order  of  their  hardness.  No  char- 
acter is  determined  with  more  facility,  or  is  more  frpnerally  rtvnilnblc ; 
for  unlike  the  character  of  specific  sravity,  it  matters  not  whether 
the  specunen  be  imbedded  or  not,  in  Inrfre  or  small  masses,  the  hard- 
ness IS  arrived  at  with  equal  facility,  in  every  variety  of  form  of 
which  the  undecomposed  species  may  occur. 


of  each.  The  number  of  characters  employed  in  this  classifica- 
tion is  less  than  in  the  following  system,  nidependent  of  crystalli- 
zation, since  a  less  number  of  characters  is  requisite  when  the  min- 
eral is  in  perfect  crystals.  In  the  second  artificial  classification  every 
-character  has  been  introduced,  which  could  afford  the  least  assist- 
ance in  attaining  the  end  for  which  it  was  constnicted.  For  the 
convenience  of  reference  to  the  full  descriptions  of  the  species,  the 
number  of  the  section  in  which  the  /description  may  be  lound,  fol- 
lows the  name  of  the  species.* 


*  Aa  explaaatioD  of  the  abbreviations  employed  in  ihc  following  page?,  and  of 
tlie  DUUmer  of  u^iog  the  arran^emeat  for  mineralogical  analysis,  will  be  given  at 
the  close  of  the  two  artificial  cwaiflcniom. 


columns  are  stated  at  the  liead 


U 
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CLASS  MONOMETRICA. 


8BCTI0N  I.    LU8TRB  UK1IBTAI.I.IC. 


.VamtM  of  Specitt 

Horn  Silver,  273. 
•Arsenous  Acid,  133. 
•Sal  AnuDoniac,  149. 
Common  Salt,  141. 

Native  Alum,  136. 
Cube  Ore,  217. 
Blende,  530. 
Red  Copper  Ore,  418. 
•Bismatb  Blende,  906. 
Fluor  Spar,  168. 
♦Pyrochlore,  419. 
Analcime,  320. 
Chromic  Iron,  447* 
Sodalite,  321. 
LeuciJe,  323. 
Helvin,  404. 
Garnet,  408. 
♦Boracite,  402. 
Automolite,  385. 
Dysluite,  386. 
Spinel,  384 
IWUBMBd,' 


Prim 


Prim 


Pnni 
Amyg.  Vole 
Snfentine. 
Vole.  <f-c. 
Vole. 
Prim. 
Rrm,  Vric. 


tm. 

Prim. 

Prim. 


MM  l»#  ^^^V'MW  ■ 

Sn    ^rAttif  ar 

15 

36—37 

1-6—9 

1-538 

9 

»957 

2—2^5 

17-1-8 

2257 

3S-4 

4—12 

56—61 

35—45 

5'9-61 

4 

3—33 

5 

43 

5—5-5 

'J— 2  3 

5-5 

4-3—45 

5-5—6 

225—24 

2  - 15— -2  T) 

6—65 

3  1—3  3 

6-5— T6 

35—4-3 

7 

2  974 

T5-8 

42—4-4 

u 

35—36 

8 

35-36 

10 

Nuuc;  cube. 

Octahedral. 

Cubic. 

Oct 

Imp.  cab. 
Dodec.  per£ 
I  Oct.  imp. 
Dodec 
[Oct,  pert 
I  None. 
Imp. 

Oct.  imp. 
Dodec.  imp. 
Cub.  ind. 
Oct.  ia  traces. 
Dodec.  imp. 
Oct.  ind. 
Oct.  pcrf. 
Oct.  imp. 
Oct,  ina. 
Oct.  peiC 


SECTION  II.    LU8TRB  MBTALLIC. 


•Vitreous  Silver,  505.  Prim 
Native  Bismuth,  469.  Prim 
•Native  Amalgam,467.  Ores  m*rc. 
Varipsrated  Copper  Ore, 483. 
Gak-na,  51H. 
Native  Copper,  471. 
Native  Silver,  465. 
NaUre  Gold,  463. 
Gray  Copper  Ore,  497. 
•Manganblende,  529. 
Blende,  530. 
•TennanUte,  489. 
•Tin  Pyriie8.496. 
Platinum,  459. 
Iron,  458. 

♦Nickel  Stibine,  477. 
Chromic  Iron,  447. 
Nickel  Glance,  481. 
Cobaltine,  485. 
•Cobalt  Pyrites,  487. 
Smaltine,  48-1. 
Fnaklinite,  464. 
Magnetie  Iran  Ote,  468. 
IraciF|i««i»4ei. 


Prim. 

Prim. 


2—25 

« 

2-  3-5 

9-6—3 

« 

II 
It 
11 

9-7M 

3-  6-4 

<c 

IC 

4 

4-  45 
45 
55 

6-6-6 
II 

II 

H 

11 

5-  6-8-6 

M 


715-74 

97—98 

10-5-14 

5—5  1 

5—77 
8-4—88 
10^3—10^5 

i»-ao 

47—52 
3  9—4  1 
-42 

43—46 
43— 1-4 

16-19 
7-3—70 
64—65 
4^-46 


61—6  3 

63—  64 

64—  65 
48-frl 
6-6*1 

4-e-«-i 


Dodec  imp. 
Oct.  perf ! 
Dodee.  imp. 

Oct.  imp. 

Cub.  cm. 

None. 

None. 

None. 

Ind. 

Cub.  perf. 
Dodec.  perf. 
Dodec.  Imp. 

Cubic,  ind. 

Oct. 

Cub.  imp. 
Oct.  imp. 
Cnb.  em. 
Cub.  perf. 
Cub.  imp. 
Oct.  imp. 
Oct.  imp. 
Oct.  imp. 
Cub.  inip. 
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CLASS  MONOHETRICA. 


SSCTION  I.    LU8TRB  UNMBTALLIC. 


JLmatrt, 

Vit. 
vu. 

Viu 
Subftd. 

Ad.— Wt. 

Ad. 

Res. 

Vit. 

Rfs.,  vit. 
Vit. 

SubmeU 

Vit. 

Vit. 

Vit.  res. 
Vit.  res. 
Vil . .  ad, 
Vit 
Vit 
Vit. 
Ad. 


rra. 

f88> 


C.  gy ;  bh,  gnh,  bnb:'  St.  sh :  Trl— «btr| :  Malleable  and  ««ctilel~ 

C.  \v  ;  ywh,  rdh :  St.  w:  Trp — op   T.  aNlrin    nr  sweedah:  SectUa. 

iC.  w;  ywh,  tryh  :  Trl — op:  T.  pungent  and  saline. 
T.  purely  saline. 

C.  w  :  Trl :  T.  sweetish  astringent  and  acid ;  like  common  alnm. 

C.gn  ;  ywh,  bkh  ;  bn:  St.  pale  olive  gn — bn:  Trl — op. 

C.  bn,  bk,  yw,  rd,  pri    St  w — rdh-bn  :  Trp— op. 

C.  cochineal  and  car  m  i  nt'  rd:  St.  bah-rd:  Sbtrp— sbtrl. 

C.  bn,  jwh-gy.  ytraw  >  \v :  St.  ywh-gjr:  IH)trp— -op. 

C.  various  :  Trp — sbirl.    Phosphorescent  when  heated. 

C.  dark  rdh-bn :  St.  pale  bn  :  Swrl— op.  Octahedral. 

C.  w;  gyh;  ll.-sh  red:  St.  w  ;  Trp— op.   CoUe and tnpClolMdll]. 

C.  between  irou-bk  and  bnh-bk  :  St.  bn  :  Op. 

C.  b,  bn,  gn,  gy,  w :  St.  w,  or  bh  :  Trl — up. 

C  w.  p'h-w  :  St.  w :  Trl — op.  Trapczonedral. 

C.  wax  y«',  ywh-bn,  pn  :  St.  w.  Tetrahedral. 

C.  rd,  hn,  bk,  w.  yw,  2:n  :  St.  w,  gyh-w  ;  Trp — op. 

C.  w  ,  gyh,  ywh,  gnh  :  St.  w.   Cabic,  hemincdraL 

C.  dirty  gn  ;  bk  :  St.  w  :  Sbtrl— op. 

C,  ywh-bn,  gyh-bn  :  St.  paler  :  Sbtrl — op. 

C.  rd,  b,  gn,  yw,  bn,  bk :  St.  w :  Trp— op.  Octahedral, 

C.  TUicms, 


SBCTION  II.    LITSTRX  MSTALLIC. 


Met. 
Met. 
Mel. 
Met. 
Met. 
Met. 
Mel. 

Met, 

Met. 


SubiiicCi  sd( 

Met.  , 

Met. 

Met. 

Met. 

Met. 

Submet. 

Met. 

Met. 

Met 

Met. 

Met. 

Met. 

Met. 


res. 


C. 

c. 

c 

c. 

c. 

c. 

c. 

C. 

|c. 
c. 
c. 
c. 
c. 
c. 

c. 
c. 
c. 
c. 
c. 
c. 
c. 
c. 


and  St.  t.kh-lead-ery  :  sH. 

and  St.  silvei-w,  rdh;  Mibjeel  to  taiiiii>h;  Sectile. 
and  St.  sdver-w. 


gyh-bk;  sh. 
lerseetilA.  Ft«ag{l)l«. 


bnh  and  rdh-yift'  \  tarnish  bh,  rdh :  St. 
and  St.  lead-gr ;  camlnh  gyh-bk. 

and  St.  rdh  t  Ductile  nnd  malleaUe. 
w;  tarnish  gyh-bk  :  Ductile, 
^iild-yw  :  Very  ductile  and  malleable, 
and  St.  ateel-gy,  iron-bk  :  St.  wmetimes  bnb.  Tetrahedral. 
inm-bk;  bnon  erposure:  St.  gn:  Bather aeetile. 
bn,  yw,  bk,  rd.  gn  :  St.  w~rdh-bn  :  Trp  riltrl. 
bkli  lead  gy  ;  St.  rdh-gy.  Bitttle. 
sieel-L'v  ;  ywh  :  St.  bk :  Brittle, 
and  St.  steel-gy :  Dnetile. 

and  1%.  Iron-ey :  St  dhtnlng:  Dnetfle:  Acts  OB  the  inagiMtIc  needk. 

sleel-"j:y  .  .  silvei  w. 

tiet ween  iron-bk  and  bnh-bk  :  St.  bn.  Octahedral, 
silver  w — sleel-gy. 

$ilver-w  .  .  rdh  :  St.  gjh>bk.   Hemihcdral,  cubic. 

pale  steel-gy  ;  tarnish  rdh :  Bttttle.  Onliic. 

tin-w  . .  5teei  i^y :  St.  gyb^k.  Faces  of  cnb«  often  cvred. 

iron-bk :  St.  rdh-bn. 
inm-bk  :  St.  bk. 

7w;  tuaiahg]rh4»k:  Sttabphk.  HemihcdnJL 
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CLASS  DlMETRiCA. 


SECTION  I.    LUBTBB  VNMBTALLIC. 


♦Horn  Uiiii  lisilvcr, -74. 
•Uianiit.  'JT'i. 

MeUUe^  639.  C'ooi. 
Corneous  Lead^  233.     Lead  on. 

Molybdateof  Lcad.'iM'J.  Lrad  ori  s 
Tungstate  of  Lead,  244.  Ijcadotcf 
*Edingtonite,  306.  Amug. 
Tungsiaie  of  Lime,  903.  Pnm. 
♦  Xenotime,  '201. 

Apophyllitt .  UK)  Volc.  ^c. 

•HumbuldtilUc,  &57.  VoU. 
HansmanDite,  437. 

Scapoliro,  351. 
♦LErsicditf,  130. 
•Gchlciiiu-.  :i53. 
•Anaiasf,  116. 
•Fer<?iiMiiiitc,  433. 
•Gismondine,  Zb\. 
Idocra:»e,  407. 


Rutile,  414. 
*Braunite,  438. 
•Mellilitc,  355. 
Tin  Ore. 
Zircon,  409. 


Prim 
Prim, 
limestoM. 
Prim. 
Prim. 

V,.J€. 

Vole,  and  vrim. 
Prim. 


1—  2. 

2—  25. 
a-2-75. 

2-75-3. 

It 

II 

4—45. 

i( 

4  25—5. 

45-6^ 

5. 

6— 6S. 


Vole. 

Prim . 

Vole.  prim. 


|5-5— 6. 
i< 

5S-6. 

It 

6— €-5. 

ti 

II 

&-7. 

6—7. 
l7-5. 


Sp.  Orarity. 

3  12. 
ifr-l7. 

(V5— «V9. 
7  9—8  I. 

2  7—2-8. 

i6-<;  1. 

145—46. 
22-24. 

3  1—3-3. 

4-  7— la 

26-2-8. 
3ti— 3-7. 
2  9—3  1. 
3(^3-9. 

5-  8— 5-9. 

33— 3  6^ 
|4  I— 4  3. 
'4-8—5. 
;3— 33. 
6  5—7  1. 


Imp. 
P  xrm. 

P  dif. 
|M. 

Oct.  perf. 

P. 

M  pcrf. 

Oct  dist.  A:A»100<>8'. 

M  vcr(. 
P 


Pperf. 

M  di«i    P  trace, 
la :  a=_123o  16'. 
Ind. 

I A   P  pezf.  A:  A>4r7>  66'. 

M  imp. 
.M  itia. 
M. 

lOct.  diit. 

I  ' 
Ind. 
jimp. 


SECTION  II.    LUSTRE  METALLIC. 


•Foliated  Tellurium,  531. 
Copper  Pyrites,  494. 

Hnusrnainiiir,  137. 
♦Braimite,  438.  


1—1-5. 

7—7-3.  1 

3-^-4. 

41— 4-9.  1 

IT-l-8.  i 

'6—65. 

4-8— 4-9.  1 

P  perf. 
Oct.  disL 


CLASS  TRIMETRICA. 


SECTION  I.    LUSTRE  UNHETALUC. 


Uardnttt. 

Sp.  Orav. 

^alc,  395,     Prim.  emyg. 
Copper  Froch,  966.  Copyer 

ores. 

•Orplment,  587. 
Snlpbnr,  588. 

1—15. 

II 

1-5-8. 

15—2-6. 

^7-8-a 

3-3-1. 

3-4—3-6. 

9-2-1. 

Rbc.                P  em. 
Rbe.  100o4(K.  <perf! 

Rbc.  Oct.  Ind. 
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CLASS  DIMETRIOA. 


SECTION  I.     LUSTaE  UNMKTALLIC. 


Ad 

P  p'riy,  M  ad. 

Rcs..Tft. 

Ad. 


Res. 

vit. 

VU..«d. 

Res 

Pp'rly,  MriU 
Vit. 

Submet. 
Vit . .  p»rly. 
Splendent. 
Res  .  .  vit. 
Met.  ad. 
Bohmet . .  res. 
Ad. 

Vit  res. 

Mct-ad. 

Bob-met. 

Vit. 

Ad. 

Ad. 


Color,  Diafk*meitf,  j-e, 

ywh-sr>-,  ash-i^y  :  St  w  :  Trl— stirl:  Scctjie. 
'C.  trn  :  Si.  paler  jjn  ;  Trp— .sbtrl. 
Ic.  honey-vw;  rh,  bnh ;  St.  w:  Trp— trl:  Sectile. 
C.  w;  gyn,  ywh,  gnh  :  St.  w  :  Trp— trl. 
C.  wax-yw ;  oran^e-yw,  gyh-w,  oUve-gn :  St.  W :  Sbtlp— dittl. 
C.  gn,  gy,  bn;  r :  St.  w. 
C.  gyh-w:  St.  w  :  Trl. 

C.  w,  vwh-gy,  y,  rdh-bm:  St.  w :  SbMp— eiNrL  Brittla. 

C.  ywn-bn :  Si.  pale-bn  :  Op. 

C.  w;  gyh,  rdh,  bh  :  St.  w  :  Trp— op. 

C.  V,  vwli'i^'v  :  Shlrp. 

C.  bnh-bk :  St.  dark  rdh-,  or  chesnat-bn :  Op. 

C.  w,  gy,  b,  rdh;  eolonughl:  St.  gyh-w:  Trp— op, 

C.  bn. 

C.  iry,  yw'li :  not  bright:  St.  w,  frv'h-w. 
C.  bn,  iiuli?>»-b:  St.  w:  Sbtr{>— oji. 

C.  dark  bnii-bk :  St.  pale-bn :  Trl.  aud  pale  in  thinkcales;  Sblrl— op. 

C.  palesmalt^b,  niUc-w ;  gy,  roM-rd:  Trp-^rL 

C.  bn,  gn ;  yw,  colorless ;  often  bright:  St,  W,  gjrh-W :  Tip— flbiri. 

C.  rdb-bu,  r :  St.  pale-bn :  Trl— op. 

C.  dark  boh-bk :  St.  similar :  Op. 

C.  jrwr ;  rdh,  gnh :  Op. 

C.  bn.  bk ;  w,  gy,  yyr,  r :  St.  gy-~pale-1ni.  Sblrp— op. 
C.  r»  Ml,  yW|  gOtgft'wi  Qlw;  Tip-HlArL 


SECTION  II.     LUSTRE  METALLIC. 


Met. 

UtL 

Babmet. 
Btibmet. 


St.  and  C.  bkh-lead-gy  :  Flexible  in  thin  lam.  Sectile. 
C.  bras8-Tv:  St.jnih-bki  a  little  sbining :  Op:  Brittle. 
C.  boh-bk:  St.  rdh,  chesmilJHi:  Op. 
C.  darkbnh»bk:  Sl sfanflar : 'Op.  


CLASS  T&IMETRICA. 


SECTION  I.     LU8TBB  UNMBTALLIC. 


pearly.  C.  light  gn— w :  St.  w :  Sbirp— trl :  Feel  soapy :  Lam.  Ilex,  iaelaaiic. 

P'liy,  M  Til.      C.  a|^»gii . .  sky-b:  St  paler :  Lam.  flex. 

P'rly  jmeU-p'ly  i'c.  lemuu-yw:  St.  yw.  Sbtrp— sbtrl :  Lain.  Ilex.,  iiielasiic. 
res, 

Kea,  C.  yellow:  Trp— sbtrl:  Sectile.  Bura&  with  a  blue  flame. 
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DBTBRMINATIVB  MINERALOGY. 


Mmet  a/  Sprdfs. 


    _    J/ardnrst. 

»Haidin^rii«,  175.  1-5-^5 


II 
II 
i( 

u 


2^5-3. 


Bnsom  Salt,  145. 
White  Vitriol,  US. 
♦Thenardite,  144. 
•Liroconile,  260.  Cop.  ores 
♦Cryolite,  165.  Fnm. 
•Hopcite,  210. 
Picrusinint-,  'HI I.  Pr'nr. 
«Wbite  Auiimony,  iiOS.  1 
Anlimomf  orti.\ 
•Meluioclirolie,S46  Uad 

ores. 

Ans:lesile,  Sri'^    F^ad  ores. 

Rose!  it  I- ,  178. 
Heavy  Sjmr,  198. 
Cele^jtine,  180. 
OUveniif,  263. 
Anhydrite,  177. 
•Ataramite,  2114.  Vtic.4<. 
While  Lead,  232. 
Witherite,  191. 
•Mosolitp.  314. 
Stroiitianile,  188 
•Wavellile,  173.      (^fjw.' 3-25-4. 
Stilbite,  304.    Amyg.  on^  3-5— 1 
Arragonite,  181.  ' 
•S.-.,n  (lite,  2i;» 
•Brochantitc,2<>7.C«;>.  ores. 
Libetheiiite,  2152.  4. 
•£pisUlbue^l2.Amy^.  vole.  4 — 4  5. 
•Hftnnotome,318.v(myj?^.<|W;l  " 
♦Ph iIli|Kitf,3 11). .1  m ui:. r.>lr  '  J  r>. 
•Elecinc  Calamine,  2UH.    j4  5— 5. 
Thomson  iic,  305.  iti»iy/r.'476. 
Euchroile,  2.'>8.        Prim.  " 
Nalrolile,  307.  Vole,  otmn:  1      5  5. 
•Chililrenite,  172.  " 
*HerderiU!,  171.      Prim.  5. 
*Triphyline,SSl.  Prim. 
Mesolypc,  30*^  Amy^.  x-oh.  5 
•Comj»ti»nite,315.  Voic.omii 
Brown  Itun  Ore,  451. 
Wolfram,  436.  Prim. 
*Scolec{te,309.  Vole.  amvf;.  5—6. 
La/ulite.  337.  '    i  " 

•Elsulite,  343. 
•Brookite,  417. 
YenUe,  450. 
Spodomene,  360. 

Pulvmif^nilc,  431.  .   

Prennite, 332.  Amyg.prim.\& — 7. 
•Homile,  406.  Vole.\6b—l 
•Ch  rv'^' •!  iie,39SJ.  Fo/c.AflS/^// ' 


II 

M 

3. 

25-35. 
8-7W-5 
3. 

3—3-5. 

it 

i( 

3-3-76. 
Amyg.  3-5-4. 


u 
II 
<l 


•7  m — 2  H. 
19—2. 
17—18 
*i-2  1 
2^7—28. 
285—3. 
29—3. 
2^4—2.8. 
2  55—2  7 
155-66. 

jswa 

G^— 63. 
64. 

7—  71. 

46 — 18. 

36-  4 
41—4  3. 

2-89. 
4—4  1 
61— 4i5. 
4-^*4. 

2  3—3  4. 
3r>— 38. 
'X-y  o  } 

S^l— 32. 

8-  6-3. 

3  1—33 

37—  38. 

36—38 

22—23. 

24—25 
•2  2  o 

33I35 


Form.  M  Jtl^ 

Kbc.  100 
Rb«!.  1-20^. 
Rbc.  «)<»^38'. 
Rbc.  *>0-  42'. 
Rbc.  1250. 
Rect  Oct. 
Reel. 
Rbc. 
Reel. 

Rbc.  1360  58'. 


Rbc 
Rbc 
Rbc 

Rbc. 

Rbc. 

Rbc. 
:Rect. 

Kbc. 
iRbc. 
|Rbc. 

Rbc. 
Rbc. 
IRcct. 
Rbc. 

Rbc. 
Rbc. 

iRbc. 
'Reel. 
Kect. 
,Rbc 


1030  49'. 
950. 

l<»o  27'. 

132"  48'. 
101  42'. 
103^  58'. 
110°  50'. 

100«. 
117«  13'. 
1180  30'. 

117  3-2'. 
1225  15'. 

e :  «^3o. 
1160  IC. 
11909'. 

1170. 

'.K>'  2' 


103°  53' 


u 

-55. 
(I 

K 
i( 


/•n'»i.  5'5— 0. 


II 


Prim. 

Prim.[G'b — 7. 


•2  3_.-?  1 

21—  2  3 
12—13 

129—31. 
3-6. 

'22—9-3. 

2  3—9-4. 
3D-4  1. 
7  1—7  4. 

22—  23. 
3—3  1 
25—87. 

38—41. 

3  1—3  2. 
1  7—19.  H'  ci. 


Pperfl 

i  perf. 
(  i>erf. 
P  perf;  M. 
Imp. 

P  perf;  ft  and  B. 
t  perf. 
M  perf;  ff. 
M.  exD. 


Imp. 

i  dist.  M  ind. 
M  perf 
t  perf. 
MandP. 
M  perf.  P. 
Imp 

M  and  .M  perf.  P  dist. 
P  perf 
M  and  i  perf. 
Imp.  [tioii. 
Perf  inooedirec' 
M  perf 
M  and  i  perf 
Mpert  M  iinp. 
M. 

M  and  i  imp. 

Imp. 
Imp. 

f  perf 
Imp. 

M  perf. 
M,  M  perf  I 

M  dist. 
M  perf. 


9-35— S-4iRect.e:ta90o  40 

•2  3—3  1   Rb.-  117^  20'. 

01^  10'. 
Rtx:.  e:e^I»7^50',lmp. 
Rbc.  115^53'.  limp. 
Rbc.  1890.  Pperf. 
Rbc.  Slogs'.  Mperf 
Reel.  I M  dist.  Kiind. 

Rbc.  130O40'.      '  rather  diSU 
Recl.f':*-'^  101^5'  Mperf. 
Rbc.  91-  25'. 
Rbc.  IM  30'. 
Rbc.  112<'. 
Rbc.  1000. 
Rbc.  1 12<^  37'. 
Rbc.  93^  nearly 


28—3. 


lolitc,  31>j 
Staurotide,  411. 
Andalttsite,  373. 
•Oittranite,  419. 
♦For^ilerite,  391. 
Topaz,  390. 
Cbi790bn7l,388 


Print 
Prim 
Prim.ilb. 


■/a. 
II 


I7-8. 


Rbc. 


Vtsvv.  7'5- 
iVMi.8-5. 


-8. 


33—35. 
|255-27 
3r>— 3S 
31—3  3.^) 
'4-3— 4-1.  I 

Rbc. 

,3  4—3  6.  IRbc. 
l3'5-3-6.  Reet. 


Rbc.  99°  30'. 
Rbc.  190O. 

Rrct. 

Rbc.  1-20'. 

1-29^  31'. 
91^  33'. 
Rbc.  9r>^. 

1-28^  54'. 
184»  19'. 
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Itl 


Vii. 
Vit. 
Vit. 
Vit. 

ViL 

V:t  . 
Vil  . 
Vit: 


.  res. 
.  p'rly. 

c  subp'rly.  C. 


C.  w:  St.  w  :  Tip— til:  Lam.  Hex. 

C.  w :  Taste  saline  and  cooliag.  Oeilagiates  OH  ImniiQg  coata. 

C.  w:  T.  saline  aiid  bitter. 

C.  w:  Trp— trl:  T.  astringent,  metallic,  very  nauseous. 
C.  \v :  Ti  p    T  ^:\]lnv  :uu\  bitter ;  wholly  aoluUe:  fifflOKMeilt, 

C.  and  Si.  light  b — gn  ;  Sbirp — Irl. 

C.  w ;  n\h,  brill :  St.  w :  Sbtrp— trl :  Fusible  in  Haaw  of  a  eandle. 

vh  u  :  St  w:  Tr|)— trl. 


M.  p'lly;  vit.  C.  gnh-w,  dark  gn:  St.  w:  Sbtrl — op. 
Ad.  UM  p'rly  ~ 


Res.  glim. 

Ad;  vitj  res. 
Res. 
P.rly. 
Vit. 

Vif .  .p'rly  &  r.-s 
Vil.. p'rly  Arcs 
Ad..  Tit  &  p'rly, 
P'rly  and  ViL 
Ad.  vit. 
Ad.  res. 
Vit .  .  res. 
Silky  or  p'rly. 
Vil. 

P'rly . .  vil  &  res 
P'rly  and  vit. 
'  Vit— re». 

res. 


ijp'rly,  H  vit 

Vii. 

Vit. 

Vit,  p'rly. 
Vit . .  p'rly 

Vit 

Vit. 

Vil . .  res. 
Vit.  ..sttbres. 

Vit. 

Vit. 

Ad . .  submet. 
Subnet* 
Vil..p*rty. 
Vit. 

Res.  or  oily. 

Met-ad. 

Submet. 

P'rly. 

Submet,  splend. 

Vit,  P  p'rly. 

VIL 

Vit 

Vit. 

Vit,  subres. 

Vit 

Vit. 

Vit,  splend. 

Vil. 

Vit 


C.  w;  peach-blofisom-red,  ash>gy :  St.  w:  Tip— Irl. 

C.  btwn  cochineal  and  hyacinth-r ;  lemon-yw  on  exposure :  8t.  brick- 

red :  Sbirl  ojv 
C.  w,  <ryh,  v  .v  ti,  -iih,  bh,  ash-gy :  St.  w;  Trp— €btrl. 
C  deep  \  i  iili^'ri.s  or  bh-jsrn  :  St.  gnh-w:  Tri. 
C.  ywh-w,  rUh-w :  St.  w :  Feebly  trl— op. 
C.  deep  T08e>r :  St  w :  Trl. 
('  \v:  ywh:  St.  w  .  Trp— irl 
U.  w,  sky-blue:  St.  w  ;  Trji — Irl. 
•C.  gn,  bn  :  St.  olivc-tfn— bn  :  8btl|V-0p. 
!C.  w:  St.  ■Tk'h-w:  Trp— trl. 
C.  some  shade  of  sn  :  St.  pale-Sfn  :  Sbtrp — sbtrl, 

Trp— trl:  Brittle. 

C.  w,  ywh-gy  :  St.  w:  SUrp — trl. 
jC.  gvh-w,  ywh-w:  St.  w:  Trl :  Lam.  sUghily  elastic: 
iC.  li'ght-^i,  w  :  Trp— irl. 
.'C.  w,  gn,  b,  yw,  bn  ;  St.  w,  ,4v  h-w  :   I  rl. 
C.  w;  ywh,  V,  bnh  :  St.  w  :  Sbtrp—lrl. 
iC.  w;  gyh,  ywh:  St.  gvh-w:  Tip— trl. 
|C.  leek-^,  liver-btt :  OL  w:  SAitrp— ebCrl. 
C.  emerald-gn,  bkh-^:  Trp. 
C.  dark  ulive-gn  :  St.  olive-gn:  Sbtrl. 
C.  and  St.  w :  Trp— sbtrl. 

C.  w;  gvh,  ywh,  rb,  bnh :  St.  w:  SUip— 4rL  Crystals  often  cmciform. 

C.w;  fdh:  St.  w:  Trl— op. 
C.  w  ;  b,  gn,  V,  lin  :  St.  w  :  Trp— Irl. 
C.  w;  bnh,  rdh:  St.  w:  Trp— irl. 
|C.  emerald-frn :  St.  pale-gn:  Trp— trl. 
C.  w;  ywh,  rdh,  gyh  :  Si.  gv:  Trp — trl. 
C.  y,  pale  ywh-bn,  ywh-w;  St.  w  :  Trl. 
C.  ywh-w,  gnh-w  ;  St.  w:  Trl. 
C.  gnh-gy;  bh:  St.  gyh-w:  Trl— «birl. 
C.  w ;  gvh,  rdh  :  St.  w — |^h-w:  Trp— trl. 
C  w;  vuli,  -vli.  i.lfr  Si  'in-:  Trp— trl. 
C.  ywh-bn,  bkh-bn  :  St.  ywh  bii:  Siru — op 
C.darkjorh-bk,bnb-bk:  St  dark  rdh-ba:  Op. 
C.  and  St  w:  Trp— trl. 
C.  b:  Stw:  Shlri) — op. 
C.  dark-gri ,  bh,  pvfi,  bnh:  brirk-red:  St,  w. 


[transmitt'Hl  Vi^hl. 
Trp.  crysl.  biood-r.  by 


C.  hair-bn,  orange-y  w ;  Si.  y wJi-w  :  Trl— op. 
C.  dark  gyb^bk,  nearly  iron-bk :  St.  gnh,  or  bnh- 
C.  evh-gn,  gnh  w.  jryh-w:  St.  w:  Trl— <q»b 


-bk:  Op. 


C.  bk:  St.  dark  bn  :  Opaque. 
C,  liL'-lit  :'ii — \v  :  St.  w:  Sbtr]>--irl:  Often  aggi '"^atcJ  in  ?loh  shaj>«^. 
C.  y wb-w,  rdh-bn :  Trp— trl:  Brillle;  Crystsmalli  from  Vesuvius. 
C.  |5n,  lights :  8t  w:  Trp— trl. 
C.  light-b;  bkh,  ywh,  gyh:  St.  w;  Tr|>— (rl. 
C.  rdh-bn,  bn,  bk  :  St.  w:  Trl— op;  uMially  the  lailcr. 
C.  flcsh-r,  pearl-gy  :  St.  w:  Sbtri— Op:  Toilgh. 
C,  clove-bn:  very  brillle. 
Colorless:  St.  w:  Trl. 
C.  pale  y,  f?n— vv  :  St.  w  :  Trp— sbtrU 
C.  ffXi  ywh,  gyh:  St  w :  Trp— trl. 


Digitized  by  GoOgl 


112 


DBTBRMINATITB  MIirBRALOQT. 


SECTION  II.     LUSTRE  METALLIC. 


«Stend)ergite,  bstL  6't/r«  r  i— 1-5.~ 

0rt$.\ 

•Onplde  TeUnrinm,  509.  1'5-*9l 
Gold. 

•Attro-Tellarite,  464. 

•Gray  Antimony,  M8l  !2. 
PrrolusiUj,  442.  2—2  5. 

•Antimoniil  Salphnret  ofi  " 

Silver,  510.  1 
Sulphurel  of  Bismuth,  525.  " 
♦Briiile  Silver  Ore,  509.    I  " 
•Jamesoaite,  515.  " 
Vitreous  Copper,  500.  '2'5— 3. 

•  Riiuninnitc,  -ins  " 
•Newkirkilc,  UG.   Redhe-  3—3-5. 

•Ziiikeiiite,&14.  A9limony  2  b. 

♦  Antimonlal  Silvw, 474.  |3-5— 4. 
Manganile,  441.  4 — 1*5. 
Brown  Iron  Ore,  461. 

Wolfram,  43fi.  Prim. 
Leucopvriie,  482,  " 
Yenite,'450.  ;5  5— 6. 

Columbitc,  434.       Prtm.  5— 6. 
Mispickcl,  483.        Prim. I  " 
White  Iron  Pyrites,  190.     6—6  5. 
♦Polymignite,  431.    f  rm.  16  5. 


Sp-  Orav. 

41^3: 

5-7-6-8. 


korm,  M  :  M. 


Rbc.  ilOo  ao'. 
Rbc.  WP*^. 


10-6-10-7  Rbc.  105O30'. 

I  .S— 4  7.  Rbc.  90°  45'. 
4  8—5.    ,Rbc.  9304O'. 


6S— €6. 
G'J— <>3 
5-5— 5-8. 
5-6— S-S. 
5-7— 5-8. 
38—3-9. 


Rect.  e  .e^9l°. 
RIk-.  115^  31V. 
Rbc.  101°  30'. 
Rbc.  1190  Sb'. 

Rect. 
Rect. 


5       4.lRbc.  VKP  SB'. 

lOO*^? 


94— 9«. 
43—44 
3-9—4  1. 
7  1— T  I 
7  2-7  1 
3-8— VI. 
5-9—8. 
61-«'9. 
4  6—4  0. 
147—49. 


Rbc.  99°  40'. 
Rbc.  130O40'. 
UecU':«'.10lo6' 

Khc.  udosr. 

Recr. 

Rbc.  Ulo  1». 

Rbc.  Kmae*. 

Rect. 


PemI 
Mperf!  Pperf. 

Ind. 

<'  perft  MiBd. 

M  perf. 

V  perf.  P. 
Imp. 

Pjierf.  Mind. 

BTind. 

Imp. 

None. 

P  dial.  • 

rather  dilL 
M  perf. 


Ind. 
M. 
M. 
Ind. 


CLASS  MONOCLINATA. 


8BCTION  I.    LU8TBB  VNMBTALLIC. 


M'amu  pf  Speeiet. 

HardmtMB.  \Sp.  Or  me. 

•Ked  Antimony,  531.  Anti- 
mony ores. 
•Cobalt  Bloom,  231. 
Vivianitc,  223. 
•Real-ar,  536. 
Copperas,  154. 
GvpMim,  17(). 
•Borax,  IS-i. 
•Botr]pogen,  161. 
♦PharmaeoUte,  174. 
Common  Mica,  298. 
Johannite,  160. 
•Miargyrite,  539. 
•Dyoxylite,  237.  Leadeties. 
♦Gay-Lus.site,  139 
*Leadhillitc,236./<£a(^  ores. 

1-15.  4&-I-6. 

1-  5—2.    12-9— 3. 

"  26—27. 
«  35—36. 
9.  118—19. 

23-235 

2—  2  5.  |1716. 
"       2  039. 

"       '26— 2P 
»  '2-8—3. 

3  1—3  2. 
"  6-9— 54. 

"  6rB-7. 

9-5.  19—2. 

62-65. 1 

Rbdl.  101*  19'. 

Rbdl.  124«  51'. 
Rbdl.  125<^  18'. 
Rbc.  71  -K,'. 
Rbc.  82  -20'. 
Rbdl.  113^  H'. 
Rbc.  93°  30'. 
Rbc.  119056'. 
UWI.  96^46'. 
Kbc.  120°. 
Rbc.  1I1«1 
Rbc.  66°  4'. 
Rbc.  1900  45'. 
Rbc.  68'  50'. 
Kbc  59°  40'. 

M  perf. 

P  perf! 
Pem! 

Imp. 
P  perf. 

P  porf.  MdkTioqp. 

M  peif. 

M. 

Pem! 
Pem! 

M  inw. 
e  pert. 

M  perf;  PdiaL 
P  perf. 

t  The  aagte  given  is  M :  BI,  when  the  prinaiy  is  the  oUiqne  rhooibie  prism,  and 
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SECTION  II.     LUSTRE  METALLIC. 


ma  

Mm. 

Mel. 

Met. 
Met. 
M«t. 

Met 

Met, 
Mel. 
Met. 
Met. 
Met. 

Met. 

Met. 

Submet. 

Submel,  ad. 

Snbmet. 

Met 

Snbmet. 

Submet. 

Met. 

Met 

Snbmet 


C.  dark  pincbbeck>bn:  St.  bk:  Lam.  flex,  like  Ua-fuU.  SectUe. 
C.  and  St.  aleel-gy ;  veiy  seetite. 

CsdlTer-w— brass-yv:  St.atmllar:  Rather  brittle :  Opaqae. 

C.  and  f'f.  lead  ;^'v     stof  l-:^-  ,  rarnivhes:  Scclile  ;  very  Aiaible. 
C.  iron-bk,  bb ;  Si.  bk :  Opaque :  Somewhat  sectile. 
C.  light  ateeHsy . .  allver-w. 

C.  and  St.  lead-i^ :  Opaque :  Seelile:  FusiUe  in  llaiM  of  candle. 

C.  and  St.  trnn-b!r;  Sfctilc. 
C.  and  Si.  sltel-^y  .  Sectile. 

C.  and  St.  bkh-lead-^v;  tarnish  b.  gn:  Veryaectile. 
C.  and  St  steel->gy,  bkb-«y.  Brittle. 
C.  brilliaiit  bk :  Somewhat  seelUe. 

C.  and  St.  sieel-gy. 

O.  and  St.  silver-w — tin-w.    Not  malleable. 
C.  dark  steel-g>',  iron-bk:  St.  rdh-bn,  bk:  Brittle. 
C.  bkh-bn.  ywli-bn  :  St.  v"  h  bii:  Sbn|i— oji. 
C.  dark  gyli-bk,  bnh-l»k:  St.  dark  rdh-bu;  Uritile. 
C.  silver-w,  steel-^ :  St.  pyh-bk:  Briille. 
iC.  ncarlv  iron-hk.  ilark  C''v  li-^>1<:  Si.  uiili-bk,  bnli-bk :  Opt 
C  trvh,  i>iili,  bh  bk  :  Si.  bri,  rdh  bn,  bnii-bk:  lirittlc. 
C.  silvei-w.  slcel  t^y  :  St.  (lark-L,'v  :  Brittb.'. 
C.  Dale  brooze-y  W  i  gyh,  gnh :  St.  gnb-bk,  bnb-bk :  Brittle. 
C.  pk  t  St  dark«bn.  Fractgre  comAoidal,  brilliant  


CLASS  MONOGLINATA. 


SECTION  t.    LUSTRE  VNMETALLIC. 


Lustre. 


j  Color,  iJiapkantitp.  ^e. 

C.  cheny-r:  St  bnh-r  :Trf^btrr:~Seciile. 


P'rly  &,  ad— vii.  C. 

P'rly— aabmet.  C. 

Res:  C. 

Vit  C. 

P'rly  and  ?it  C. 

Res.  IC. 

Vit.  'c. 

P'rly  and  vit  jC. 

Phrfy,  vit,  ad.  |C. 

Vit.  [C. 

Bubmet-ad.  C. 

Frlyandret.  Ic. 

VIL  jC. 

Eeaji.ad.  jC. 


r;  g)-h:  St.  paler:  Trp— sbtrl.  Lam.  flex,  in  one  dinetkn. 

b,  ?n;  indigo-b:  S(.  b.  ht\  Trp — trl     Ijatn.  flex, 
bright-r:  St.  orange-yw — aur«ira-i  ;  Sectile. 
gn  ;  wh:  St.  w :  Sbtip— trl :  T  swc-citish-aiibringent  and  metallic, 
wj  gyh,  ywh:  St.  w:  Trp — trl:  Tasteles.s:  Very  sectile.  p>le. 
w ;  gyh,  frnh ;  ywh.  on  expot^nre :  St.  w :  T.  sweeti&b-alkaUne,  fee- 
deep  hyarinihr ;  ochre-vw:  St. ocbre-yw :  T.sUKhtly  astringent, 
w,  gyli,  rdh:  St.  w :  Tri — op. 
vaiioos;  St  w— gy:  Lam.  tonfh,  highly  ela^ic. 
emerald-gn,  apple-gn  :  St.  ywh  211  Trp— op.  T.  alightfy  bitter, 
iron-bk:  St.  dark  cherry-r :  Sbtii — op, 
gnh-w,  ywb,  jryh  :  Si  w  ;  Trp — til. 
w:  Trn    Very  brittle ;  Partially  soluble, 
w;  ywh,  gnli,  gyh:  1%,  ir;  Trp^^I. 


M :  T,  whan  it  is  the  light  rbomboidal  prism. 

15 
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Jfawu*  of  Sp«€iet. 


Fvrm,  M :  M. 


35—3. 
(I 


It 

It 


M 


35—4. 


•Trona,  111. 
•QUuberile,  im. 
*AphiiiCTitg,  853- 
Cspveoas  Aoglesito,  <^iO. 

Lead  ores. 
•Vanqncliiiile,  947.  Lemd 

ares. 

•Chromate  of  Lead,  245. 
*H«llliiidil«,908.  Ani^iL'  , 
prtmj 

lAnmonile,3n  Prim., nmyg' 
Gracn  Malachite,  ^5.  Cap- 
per ores. 

Blue  Malachite,  25-1.         3  5 — 4-85 
*Huraulile,216.      Cira)».  about  4. 
Baryto-calcUe,  190.  |4. 
•Bronzile,  300.  'l— 5. 

•Turncrite,  372.      /Vim.  4  5— 6 
BMlld<Hlialachite,  361. 

Copptr  ores. 
*Brewateiite,  313.  A«tyr., 

prim . 

DathoHtc,326.  Amygj^nm. 
•Wapierite,  170. 
Anthophyllite,  36&.  Prim. 
Sphcne,  415.  Prim 
Wolfram,  436.  rmn.b. 
Hornblende,  364.    Frtm.,  5—6. 

voU.  4^.\ 
Pytozeae,  361.  Pnm., 

vole.  4f-f.. 

*  A  r  f  w  cdsonite,  367.  Prim. 
•.£schynile,  429.  Prim. 
•Acmile,  370.  Prim. 
FeUlspBr,346w 


2  110. 
2^7—8^. 
41— 4-9. 

6—61. 
2-lfr-M 


23. 
4--4 


1. 


4-S|-4*3 


Rbdl.  103O  15'. 
Rbc.  830  aO'. 
Rbc.  6G0. 
Rbdl.  9»>tt'. 

Rbe. 

Rbc.  930  40'. 
Rkdl.l3(»o3IK. 

Rbc.  860  1^. 
Rbc  IQ»>4», 


u 

M 


II 
tt 


5^5-6. 
6. 


3  a— .-^0 
23—2^3. 

3-8^*3. 

4'»-4'3. 

295—3. 
3—3  2.  i 
3  I— 3  2.1 
3  4—3-5. 1 
7155.  i 
3-9—3  2. 1 

31l-d*4. 

34—35. 
5-1— 6-6. 
3-9-^4. 


Rbc.  980  50*. 

Rbc.  1170  acK. 

Rbc.  I06»M'. 

Rbc.  940. 
Rbc  96^  10'. 
14»>3(K. 


RbdL  930  40'. 


tc 


•  Amblygonite,371.  <Jront/< 
•Wilhamite,  369.  Trap. 
Bypef8thene,3(l9.  Prim. 

•Ilelepozite,  215. 
•Brucite,  105.  Prim.  G — 6*5. 

EpidoK;,  '.iM.  Prim.  6 — 7. 

Ligorite,  393.  TaUoat  raci.  &—l. 
Spodnmene,  360.      Prim.  6  5—7. 
Gadolinite,  427.     GranH^.\  " 
Eudase,  381.  Prim.n&. 


Rbc. 
Rbc. 
Rbc. 
Rbc. 
Rbc. 
Rbc. 


773  SC. 
95»25'. 
1340  SO*. 
»:n=136«8' 
980  12' 
124^  30'. 


3—  31. 

31—  33. 
3'»--9-4. 

33— 3n 
24—32. 

32—  35. 
349. 
31—3  2. 

4—  43. 
d»-3-l. 


Rbc.  670  6^. 

Rbc.  123055'. 
Rbc.  1^70. 
Rbc.  860  Mr. 

Rbc.  120°.  P  :  1 
I    ==67°  15'. 
"Rbc.  106^  10'. 
Rbdl.  1 160  40'. 
Rbc.  93^  30'. 
Rbc  (i  lfava^e.) 
RIk.  112*^  12' 1 
Rbdl.  1150  34'. 
Rk  .  110  \ 
Rbt  .  'XV  ' 
[Rbc  Il.V-1 
I  Rbdl.  130O  dC. 


M  perf. 
P  peri. 
Paa. 

MandTpeif! 


Mdist. 
Pperf! 

\r  dbt. 
jPperf  1 

M. 

None. 
M  perC 
P  em. 
£  and  e. 
Ind. 

Pperf. 

Ind. 

i  peif :  M  aad  i. 

liid. 
'  Pt  rf. 
M  perf  i,  i  some- 

times  perf. 
Mdiit. 

Mperf. 

Mind. 
Pperf.alcMSO;  T 

ind. 
M  pcffl 

M  and  e. 
Paadlil 

Ind. 

M  pert 

i  perf. 

'Ind. 

iM  and  T  perf. 


MCTIOM  II.    I.UBTRB  MBTALLIC. 


•Flexible  Sliver  Ofe, 

•Miar-rvrfie,  5^ 
WoUram,  436. 


very  soA 
8— 2-5. 
5-65. 


iRbdl.  I960. 

5-  t  'Rhe.  R60  4'. 

71—7  2.  iRbc.  980  if. 


M  imp. 
i  pert 
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CLASS  MONOCLINATA. 


115 


Vit 
P'rly. 

Ad. 

Ad. 

Fp'rly.UvU. 


C.  w;  ywh:  St.  w:  Trj) — irl :  Taste  sharply  alkaliue. 

O.  yvii-w,  gybpw:  St.  w;  Sbtrp—ul ;  T.  feebly  saline  and  astring. 

C.  duk-gn . .  b:  8l  bb^gn:  SMrl. 

C.  uiue-b:  St.  pale-b:  Trt~6blrL 

C.  dark-gn  i  neaiiy  bk:  St.  aisktai-gii,  bnh :  Sbtrl-^. 

C.  bright  r:  St.  orange-yw:  Tris  Soetlk. 
C.  v;  r,g,biih:  Buw:  Tip— abtrl. 


Vit. 
Vit. 

Vit . .  fei. 

Met-p»rtf-H)'rly 
Ad. 

Ad..^t 
Vit 

P'rly,  M  vit. 
Vit. 

P'rly — submet. 
Ad;  res. 


C.  w ;  jrwh,  gyh :  Trp— trl 
G.  gu:  Stpeder-gn:  Trl 


Soon  oMqae  on  expotnm. 

rlr-fibtri. 


C.  azare  b :  St.  pale.b :  Tip— «btrL 

C.  rdh-yw :  Trp. 

C.  w ;  gyh,  y wh,  gnh :  Si.  w  :  Trp— trl. 

C.  dark-gn, bn,  bronze-like,  ash-gy :  St.gyli<« aodgyh^.  Fuialed. 
C.  y,  bn :  St.  w,  gyh-w :  Tro— irL 
C.  gn:  8l  paler  gn :  Trl— sbtrl. 

C.  w;  gnh,  ywh,  rdh:  Trl:  St  w. 

C.  w;  ywh,  gyh:  Trp— trl. 
C.  y  ;  gyh  :  St.  w :  Trl. 

C.  ywh-gy,  bnh-gn,  clove-bn:  8t  w  :  Trl— sbtrL 
C.  bn,  bk,  V,  gyh,  gnh :  St.  w:  Trl— op. 


Mct'-ad— submet  C,  dark-pyh  or  bnh-bk  :  St  -Inrk  rdh-bn:  Opaque. 


Vit,  p'rly. 
yit..ia. 

Vit. 

Res,  submet. 
Vit.ns. 
Vitj . .  p'rly. 


Vit 
Vit 

P'rly ; 

Res. 

Vit.. 

Vit . . 

Vit. 

P'rly. 

Vit.. 

Vit 


.p'rly. 


.  .  met 

res. 
p^riy. 


ree. 


C.  gii,  bn,  bk,  w  :  St.  gyb-w:  8birp— op. 
C.  gn,  bn,  OTi  Wi  Ucb :  St  w^gy :  Tip-op. 

C.  bk  :  Opaque. 

C.  bk.  dark  bnh-yw;  St  dark-gy,  nearly  bk  : 


C.  bnii-bk,  ywh,  gnh:  Si.  nale  gnh-gy 
^-  ^iKKi  gnbyioh;  bh:  at 


Trl— op. 

Sbtrl— op. 
Tip— ebirL 


C.  pale-gn;  w:  St.  w:  Sblrp — til. 
C.  cannine-r,  pale  jstraw-yw:  St  w:  Trl. 
C.  jfvh-,  gnh-bk i  copper-red:  St. gnh-gy:  Sbtrl— op. 
C.  gr.h    hh  gy ;  violet  after  exposure,  with  sabmMailic  lustre. 
C.  yw,  bn,  r,  apple-gn:  St.  w;  slightly  ywh:  Trl— «birl. 
C.  gii ;  yvf,  gy,  rdh-w :  St.  gy— w  :  Sbtrp— trl 
C.  apple-gn  ,  often  Speckled:  St  gyh-w;  Trp— trl. 
C.  ywh-w,  gnh-wt  W.  w:  Trt— sbtrl. 
C.  dark  gnh-bk :  St.  pnh  etv  Sbtrl— op. 
C.  pale  mooniain-gn,  bh,  w ;  Trp— ebirp :  Fragile. 


SECTION  II.    LUSTIW  MBTALLIC. 


Met. 

Submet-ad. 
Submet. 


C.  externally  n«ir1y  bk :  Lam.  dez. 

C.  iron-bk;  St.  dark  chrrn-  red:  Very  SCCtlle. 

C.  dark  gyh-,  or  bab-bk :  Si.  dark  rdb  bo :  Opaque. 


CLASS  TRiCLINATA. 


P  .  M.P:  T,M:T. 


_M'amef  of  Sp«eiM, 


Blue  Viuiol,  157. 
Schiller  Spar,  fl09.  &rpen 

tine 

Tabular  Spar,  3:)0. 
*Babiogtonite,  363.  QraniU 
•LAtrobite,  349.  Prim. 
Kjnaiie,  974.  /Vim. 

/Vm» 

Prim. 


*Peri«llBe,9<M. 

Albite,  347. 
•AriorUute,  348. 


Vole. 

[vole. 


Labradorite,  344 
•AJlanite,  423. 
MimgimiwB  Sp«r,aSS,/>r»iii 


*Di«spore,  376. 

•Axiuiie,  396. 


JPnut. 


Hardneta. 

3-  5— 4. 

4—  5. 

5-  5— G, 

6— 7. 
6. 


<c 
tt 

6—7. 


i'riwi.jti  5 — 7. 


Gray. 


■^7—2-9. 


Folkted. 


[rectioo. 
di- 


109  3-2  .  lasoaT'/fmi 

1 1:>  2'. 
M  :  T  bfiween  l35o 
and  145<=>. 

136^1 95^15' Perf.  in 
3  1—3  5.  !^2°34',88«,  11-2  30'  Pjicrf. 

1  7~2-8.  :uP9',98=>3(}-,9a~3U'  F,  M,  T. 
3-5— 3-7.  930  13',  100=  00',  iM  dial. 

106°  15'.  I 
2^5—2-6.  93'>  19',  II4<>  45^,  P  and  T  perf. 
l-2()  1,9'. 

2  C— 2  7.  93  30',llu  3',I17^iP  perf,  M  and  T 

I      53'.  I.-SSMJ. 

2  65-2  7  94    12'  llflo  57'„P  and  M. 

94°  30',  1190,  115=>.  P  andM. 
M  :  T=116<'.  Imp 
93oto94^  1180  30'," 

1210. 
71«30',78o40',64^ 
51'. 

3  2— 3  3.,134<'  40',  II50  17',  Imp 
135°  10'. 


2-  65—28 
4—41. 

3- 4-3-7. 

3-4-<3*5. 


Ppari; 

Cleavage  Ja  two 
directions. 


GLASS  TETRAXONA. 


SECTION  t.    LVST&fi  VNMBTALLIC. 


A*amf«  0/  Spftirt . 


Nitraie  of  Soda,  15'J 
•While  Copperas,  155 
*Copper  Mica«  265.    Cop.  2. 
B1acfeMica»997.  [ores 
•Light  Red  Silver,  534. 
•Cinnabar,  535. 
Finite.  289.  Prkn 
•Cronstedtile,  227. 
•Dark  Red  SUver,  533. 
*Vaiiadaie  of  Lead,  243. 

Lead  ores. 
Calcareons  Spar,  160. 
•Fahiimiie,  990. 
•Mfmetene,  941.  iMim 


I/ardmrts 

1  5^27" 


^Carbonate  of  linw 

Soda,  184. 
•Dreeliie,  192. 
•DiaUogite,  313. 
Doloiiiite,  I89L 


1^-25. 
« 


25. 
2^5—3. 
2^75. 


3. 


9-75-35 

35. 

<i 

13  5-4. 


Sp.  firac. 

20964~ 

25—2-7. 

28—3. 

54—555 

33—34. 


f  t  rn,,  H  :  H. 

Rbdn  lOG-'  W 
Hexag. 
Rbdn.  690  3(k. 


6$-7"5. 

2-5—2-8. 

2-  6—27. 
64- 

|3  -^— 3  4. 

3-  5—36. 
l2-8— 3. 


Hex. 

Rbdn. 
•RMn. 

llrx. 
I  Rbdn. 
'Rbdn. 
Hex. 


170"  36'. 
71«  47'. 


108^  18' 


Rbdn.  lOSo  9'. 

Hex. 
Hex. 
Rbdn. 

Rbdn.  93oor94». 

Rbdn.  106^  51'. 
Kbdn.  1U6«  15'. 


R  perf. 

a  eminent. 
P  era! 
Imp. 
a  perf! 

P  aometimea  din. 

a  em. 
Imp. 


R  perf  I 

'P  dist. 
M  imp. 
R. 

Rlad. 

R. 

Rperf. 
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CLASS  TRICLINATA. 


Vii . .  p'l  ly. 
Vitf  splend. 
▼It 

P'rly— TiL 

▼it .  .  p'rly. 
Frly  .  .  vii. 


I'uior,  JJiapKanettj/,  A  r 


C  skf-biw :  iiiw  i  iSixrp— irl.   Tasi«  ua-i.  asiriugeniT 

C.  dark-sn,  pindibeck-tn :  St.  gyh-w,  ywlu  SbtrL 

C.       ETvh,  rh,  vwh,  bnh  :  St.  w:  SUfp'-ebtrl. 

C  dark  gnb-bk ;  Til— op. 

c .  viale-red  or  pwk.  8Krli-H». 

C.  D,  W|  gnk:  Bl  w  :  Tip— <rC  Ciystals  nraallf  long  ind  khio. 
C.  w;  jwh,  rdk :  St.  w :  Sbup— aliirL 

C.  w:  pyh,  rdh.biih:  Scw:  Tip— •lurl. 

C.  w;  St.  w:  Trp— trl. 


FrIj,M&  T  l  it  C  w    L'vl>.  r.lh,  bahi  bh.  and  gnli.  iridwcence:  St.  w :  Sbtil. 
Snbuiei— rc&,v'iL.C.  bnh-.  or  j,'uli-bk:  St.  anb-gy:  Sbtrl— op. 
▼it  C.  pftle  flflsh-r :  St  w :  Tip— op:  Becomes  bk. 

▼It,  spleniL 

▼it,  spleud. 


C.  gnh-fy  or  kair-lm :  Trl—sbtrl. 

C.  clove-bn,  bh,  -^ylx,  gnh :  St  w.  Trp— trl.  CiyMk  very  flat  ud 
acute. 


GLASS  TETRAXONA. 


SECTION  t.     L08TRE  TWMBTjlLLIC. 


V!t  

•  p-rly,  Rvit 
Frlr,  sabmet 

A(!.' 

Ad  .  .  riif'l. 

Rfs  [)')  1v  ;  i:\im 

YiL  nplend. 


Cui'iT,  J>taphnnrity,  A-r. 


▼It 

Res ;  . .  tU. 

Res. 

▼it 

Frly. 

Vii .  .  p'riy. 
YU— p'rl>-. 


C  w  :  St.  w  :  Trp  :  Tuste  coolirip.  i)(.'ll;ii;rat(.>s  mi  ^,UlaJ*. 
C.  w,  palo  viuloi ;  Tasic  astriti^'ont  a)iii  nKtallii-,  nauseous. 
iQ.  m :  St  gn,  paid;  than  cviur :  Trp— irl ;  Sectile. 
|C.  dark  gn,  bn^  iieirly  bk :  St  gyb-w :  Tblo.  lam.  elastic. 

C.  <--(jrlniical-rod  :  Si.  r  :  Sbirjj — >btt! 

('.  ';(.irhirie:il-r*-il — l>'ad-:jy  :  Si.  scarlt'i-rcd.    Lam.  easily  separated. 
,<J.  hnh-vw.  strav  yw  ;  pfarl-;,'^y,  rdh-bn  :  St.  gyh-w  :  Sbtrl— Op.  Brit 
C.  bub-bk :  m.  dark  leek-gn :  Opaqae :  Lam.  elastic. 
C.  iroD-bk— coeb-r:  St. eocb-r:  Trl— op:  Sectile. 
C.  stiav-yw — rdb-bn :  St  w :  Opaque. 

C.  W,       nih,  vu  h  :  Si.  cyh-u-  :  Trp— trl. 
\C.  en ;  !  .  bi)h,  bk  :  Si.  ifyh-w  .  0{*aque. 
C.  pale  y  w — liubt  bn  :  Si.  w  :  Sb«rp-— opaque. 
C.  w-^^t  ymi :  St.  w :  Til'-4rp. 

C.  and  St.  w, 

C.  rose-r  \  bnh  :  St.  w  ;  Trl — hbirl.  [curved  faces. 

C.  w  j  gnii,  rdb,  bnU  :  Si.  w — gy  .  Sbtrp — trl    Cr)'&l.  often  wlUi 
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DETERMINATIVE  MINERALOGY. 


Snkuiie,  1^3. 
Spathic  Iron,  911. 

Prromorphiie,  2^11. 
•Mar^fanie,  296. 
•Levyne,  324. 
Floceiine,  1^. 
Chabaiite,933.  Amy. 
Gmelinite,  325. 
•Beudaniiie,  550. 
•Pyrosmalite,  236. 
Rhomb  Spar,  185. 
*Alum  Stone,  166. 
Apatite,  1G9. 
*Dioptase, 
Calamine,  907. 
Tm^  'if  •  3.^7. 
•Cente, 

•Nepheline,  341. 
*£odi«ljrte,  410, 
QAaitx,  397. 

Tarmaline,  379. 
Beiyl,  380. 

•Phenacite,  382. 
Sapphire,  387. 


HMTdlUtS. 


13-5-4. 


Prim.  3      A  b. 


Trap. 
Prim. 
4- prim 


4. 

it 

4—45 

M 


Vole 


Prim.  '5'b, 
Prtm.^  " 

VoU  6. 
Prim. 


7. 


Prim.  1 — 8. 
Prm.  l7-5— 8. 
Prim.  I 
Prim.\9. 


Sp.  Orav. 

2  15— 2^ 
47. 


3—31. 
a-32. 

2-  6—28 

3—  33. 
3-278. 
43-45. 
3—3  1. 
4912. 
24—2^6. 
28^»95 

13—3  1 
12-6— '2  R. 
129—3. 
|39. 


form,  Hj^  R.^ 

Rbda.  logo  UK. 
KMn.  1Q7B. 

Hex. 
Hex. 

Rbdn.  79<»99'. 
H«x. 

Rbdn.  940  46'. 
Hex. 

Rbdn  .  920  SCK. 
Rbdn. 

Rbdn.  1070  22'. 
Rbdn.  92^  60'. 

Hex. 

Rbdn.  I960  IT. 
Rbdn.  107»40'. 
Rbdn.  11&». 
Rbdn. 
Hex. 

R.  73*40'. 
Rbdn.  940  IS'. 

Rbdn  1330  96. 
Hex. 

(Rbdn.  1150  85'. 
iRbdn.  86°  e*. 


R. 
R  perf, 
M  ind. 
Pperf. 
Rbd. 
P. 

Rind. 

Imp. 
a  jK-rf. 

a  t  ra. 

|Rperfl 
R. 

,R  perf. 

«|MBff. 

Imp. 
a  perf. 
Imp. 

'Ind. 
;Pin4. 

R. 

'a  per£ 


SECTION  II.    LU8TRB  MBTALLIC. 


Mulybdctuie,  524. 
PlvoibagOy  547. 


Pnm. 


♦MolYbdie  SOver,  511. 

♦Telluric  BLsmulh,  527. 
•Native  Tellurium,  472. 
•Cinnabar,  535. 
*I>ark  Red  Silver,  533. 
♦Polvbasltc,  509. 
*ZinVenite,514.  Antim.ores 
♦Native  Antimony,  473. 
•Native  Arsenic,  475. 
MagTietic  Pj  ritL-s.  489. 
Crichtonite'  },')'>.  Prim 
" Antimoiiial  Nickel,  478. 
Specular  Iron,  453. 


♦Mohsite,  456. 
Iridium,  460. 


Frim. 


1—15. 

45—48. 

Hex. 

1—2. 

2M1. 

Heac. 

Soft. 

7-9-8. 

Rbdn. 

2. 

7&— 7-6. 

Rbdn. 

2—2^5. 

5  7—61. 

Hex. 

i< 

7-8— 8-2. 

Rbdn.  710  47'. 

25. 

57—69. 

Rbdn.  lOeo  18'. 

2—3. 

63-«3. 

Rbdn. 

3—35 

5:1— .Vl 

<t 

6  (i — 6  b. 

Rbdn.  1170  15'. 

3-5. 

5  65—6. 

Rbdn.  tl4»96. 

35—45. 

4r^j  7 

ir.'x. 

5—55. 

4  1— It;. 

HUiii.  r.l^  20'. 

.')  .^). 

Hex. 

35—65. 

3—53. 

Rbda.850  58'. 

6-65. 

Rbdn.  ?3«  O". 

6—7. 

19-215. 

Hex. 

P  em! 
Fern. 

JR  perf. 

H  perf. 
;lmp. 
[a  fMerf, 
|R  imp. 

Ind. 

a  perl"! 
a  imp. 
Pperf. 

a. 


Rdist. 


Rand  a  ind. 

Ind. 
P. 
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Vit. 

Vft..p'rly. 

Res. 

Vit;  splend. 
Vit 

an'rlY. 
Vit..p'riT. 
P'rly  and  Vit. 
Vit .  .  res. 
Vit . .  res. 
Va..p»ily. 
Vit . .  rw. 
Ad. 

Vit. 

Vit 

Vit. 

Viu 

Vil. 
Vit. 


CtUr,  DiafkAmeitfi,  ire. 


C.  w.  gyh,  rdh,  bnh :  Si,  w,  bo ;  TrI— sbtrl. 
C.  y,  gy,  ash-gv,  bn,  rdh :  Darkens  on  ezpoaore. 

C.  gn,  bn ;  ywh,  rdh,  gyh :  Si.  w  ,  yw  h  :  Sblrp— sbtd. 
C.  pale  pearl-gy,  rdh-w,  yu  h  ;  St.  w  :  Trl — sbtrl. 
C.  w — rdh :  St.  w  :  Sbtrp — op. 

C  dark  b,  r,  ywh ;  deeper  wW  wet :  St.     or  sligbtlj  jnrh. 
C.  w,  rdh-w;  ywh:  St.w:  Sbtrp— trl. 

C.  V  .  .  flesli-r  :  St.  w  :  Trp— trl. 

C.  bk  ;  ill  ibi«  fragineots,  deep  bn  and  trl :  Si.  gnh-gy. 

C.  i«le  bn,  ga,  gy  :  Si.  {ttler:  Trl— op. 

C.  w,  frv,  biih,  ywh ;  brawn  on  ezpoaore :  St  w— gy :  Trp— trl. 

C.  \v;  rdh,  g}'h:  St.w:  Trp— «Iitrl. 

C.  liijhl  frn,  «  h,  bh  :  St.  w  :  Trp— op. 

C.  eiuerald-gn,  bk b-gu :  Bl.  gn :  Trp — irl. 

C.  w  :  gyh,  gah,  bnh  :  St.  w  :  Sbirp— trl. 

C.  pale  gn,  y,  gy,  r,  bn :  St.  w :  Trp— trl. 

C.  clore-bn,  cherry-r :  St.  gyh-w :  Sbtrl— op. 

C.  w,  ywh  :  St.  w  :  Trp— op. 

C.  bnh-r,  ruse-r ;  St.  w :  Sbtrl— op. 

C.  various :  St.  w,  gyh :  Tip— «rl— Op.  Ciys.  meally  hexagoul 

prisnLs  terminated  oy  pyramids. 
C.  b,  bk,  bn,  gn,  r ;  often  bit :  St.  w :  Interior  and  exter.  often  dil.  col. 
C.  gn  ;  bh,  ywh,  w  :  St.  w  :  Trp — sbtrl — ap, 
C.  w,  wine-y w,  rdh :  St  w :  Trp-^P. 
C.b^  r,  giifjrv,  1m,gy,  w:  8t  w:  Tip— lit 


8BCTION  II.    UJSTRR  MBTALLIC. 


Mel. 
Met 

Met. 
Met 
Met 

Submet- 
Mft-ad. 
Met.  I 
Met 
Met 
Met. 
Met 
Met. 

Met  splend. 

lifct 

Met.  splend. 
Met. 


C.  and  St  lead^t  Soils  papei>—crtee M  porcelain  gnh ;  

C.  iron-bk,  dark  stecl-^:  St  bk;  ahinJng:  Sectile.  Soib  pipct. 

Trace  same  as  color. 
C.  pale  steel-gy  :  St.  dark  iron-bk. 

C.  pale  sleeUgy.  Soils  paper,  iiantelaat  Not  veiy  sectile. 
C.  and  St.  tin-white:  Brltlle. 

C,  lead-gy— cochineal -reii :  St.  .«rar1ot :  Sbtrp— sbtrl. 

C.  iron-black  . .  cochiueal-red :  St.  coch-red :  Op.  Seciiie. 

C.  iron-bk :  St.  bk :  Sectile:  Ciystals shoit  h«ia9.piiaaiB. 

C.  and  St  8teel<gy :  Op. 

C.  and  St.  tin-w :  Not  dnctile. 

C.  and  St.  tin-w;  Lainish  soon  to  dark-pr.  by  magnet 

C.  bronze-yw,  copper-r  :  St.  dark  gvh-bk  :  Tarnish  ;  81  i^htlv  attract" 
G.  dark  iroB<bk:  8t  bk  .  Brittle :  Slight  acUoa  on  the  neodlt. 
C.  light  copper-r; . .  violet :  St.  rdh-bn  :  Not  mag  :  Brittle. 
O.  dark  steel-gy— iron-bk :  St  cherry-r— rdh-bn :  Often  irisedly  tar- 
nished. 
C.  iron-bk :  Op. 

C.  tin-w,  pale  stecl-gy  :  St.  similar  :  Brittle.  
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DETE&MINATIVE  MINERALOGY. 


CLASSIFICATION  U.,  INDEPENDENT  OF  CRYSTALLIZATION. 

The  peculiarities  in  this  classification  will  be  elucidated  in  the 
IbUowin^  sectioiu.  The  amiezed  is  &  geueral  view  of  the  sevml 
siUbdiviflioiis. 

CLASS  I.  EPIQiEA. 
Q.itiider3^  EktUd individittls, liaving aii add, allnlke, or 

SicTioii  1*  Vvanut* 

Liqnid  or  gaaeooB. 

SicnoN  9.  Sous*. 

Subsection  A.    En  ily  soluble. 

a.  Ta&ie  like  thai,  oi  alum.  Colur  whito.  or  grayish.  No  eflervesceace  with  acidsi. 

Taste  alkaliDC    Color  white,  or  t^rayish.   ^ermoence  Wilh  Iddfl. 
c  Tule  swe«tishF«lk«Uoe;  rather  feeble. 
d»  TaMepardysyiiM. 


CLASS  EPlGiEA. 


SECTION  I.  FLUIDi* 


A'ttmu  of  Sp»eut.  

Hydrogen,  122. 
Garbu  retted  Hydrogen,  131. 
Nitrogen,  125. 
Atmospheric  Air,  126. 
Sulphureued  Hydrogen,  134. 
Muriatic  Acid,  129. 
CaAonie  Acid,  IS7. 


Sp.  Orar. 


0*655. 

1. 

I  1912. 
12847. 


Phosphuretted  Hydrogen,  123.  ' I  THIS. 

Sulphurous  Acid,  128.  12-22. 

Water,  130.  1. 

Balphurie  Acid,  131.  I  M^l-85. 


Odor. 


Empyremnatic. 

Fetid. 

DuagraeaUe. 

Alliaceous. 
Sulphureous. 


None. 


Add. 


BUter. 


Inlenaelj  Add. 


SECTION  II.  SOLIDS. 


SnbaaetionA.  Eaally  aolnble. 
«.  Tatk  like  thai  of  alum.  CMw  vUte,  or  gfajiah.  No  elferveaeeace  irith  adds. 


M'mmei  •/  Speeiet. 


•Solfatarite,  136  VoU.  4-c.  2—3. 
Native  Alum,  135.  5. 
*Ammonia  Alum,  138. 
Magnetia  Alum,  137. 


\ffar4n*n.  Sp.  f,rar,ty.\ 


Structure. 


Lmttrt, 


175. 


Fib ,  pulr., 
I:  Effl. 
I:  Fib. 
Fib,  mas. 


P'rly,  vii. 
Vit.  p'rly. 
Resinous. 
BliiBiiig. 
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CLASS  BPIGiBA.  121 

e.  Taste  saline  and  bitter.   Color  white,  or  with  a  slight  tinxe  of  blue  or  green. 
/.  Tasic  snlinf  and  cooling.  Color  white.  Deflagrate*  on  bamiiig  coals.  Effer* 
ve«:es  with  hented  sulphuric  acid. 

S.  Taste  astringent,  metallic  Often  deeply  colored.  No  eflTenrescenee  with  acidi* 
obMcliooB.  SolnbilUy  inconsMereUe. 

CLASS  il.  ENTOG^A. 

G.  above  18.  Tasteless. 

SectiOK  1.     LCSTRE  VS14MTALUC 

Subsection  A.  Streak  white,  or  grayiah-white. 
Sobsection  B.   Streak  colored.* 

Sicfioir  9.  LoafiB  mwtmmjjc. 

CLASS  U.  HTPOGJSA. 
G.  under  I'S.  Indodes  miaow  and  earbonaceoos  miiierals. 

•  A  few  of  the  species  present,  in  their  different  varieties,  sometimes  a  white,  and 
in  others  a  ooloied  streak,  and  conaeqoenily  may  be  fonnd  in  each  of  these  sobaee- 
tioos. 


OLASSI.  EPIG^A. 


SECTION  I.  VLVtUB. 
m 


Inflammable — light  of  flame  feeble,  blue. 

Inflammable — light  of  flame  blue,  with  a  tinge  of  yellow. 

Not  inflammable — extinguishes  comba*;t  ion     In  soluble  in  Wller* 

Not  inflammable — supports  combustion  and  liie. 

Stron;j  (kIot  of  piilresccnl  c??s. 

Corrosive— usually  in  solution  in  water.  Precipitate  with  nitrate  of  silver. 

Not  com»iv«— extinguishes  combuMtioD.  Solttble.  Precipitates  lime  from  its  so- 

lulion. 

Intiames  when  brought  in  contact  with  the  atmosphere. 
Eflbrrascea  with  carbonate  of  lime  or  common  salt. 

SECTION  II.  SOLI08. 

Subsection  A.  Easily  soluble. 
a.  TasU  like  that  of  alum.    Col<^r  white,  or  grayish.  No  eflervcscencr  with  acids. 


C.  w:  Sbtrp-Hdxri:  Sol.  f  weigbt^f  water  at  60°. 
C.w:  Trp— trl:  Sol.  16 times wei|^ of oidd water. 
C.  andStgyb-w:  Tip—trL 
C.  and  St.  snow-w. 

16 


Fus !,  int. 
Fusifint. 
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DETBaBf  INATIVE  MINERALOGY. 


6.  TbJ^  alkaline.    C«/or  white,  or  yeUowish.  Kflervesc«ace  with  acids. 


•Natron,  140. 
'Gay-Lussite,  139. 
*Troii«,  Ul. 


*Bortt,  134. 


Hardn**]i. 

Sp.  Oratfitif 

I— I  5. 

11—15. 

•2—3. 

10—2. 

»6-3. 

s-i—a-ia. 

Utruftur*. 


IV:  Effl.  Ibl,  mas. 
IV:  Fol. 
IV:  Fib;  mas. 


TiT 

Vit. 
Vil. 


c.  7>Ml»  aweetish'ttlkaUne. 
ia-9-5.  1 1-7— 1*75.  irV: 


|9-.»5.  |l-7— 1*75.  |] 

d.  Ta^tn  parcly  saline. 
Coouium  Salt,  143.         |d.         12^^23.    |I:  Foi,nuu.  iVit. 

«.  Tbilf  saline  and  Utter.  €U«r  white,  or  with  a  sllg]iiciaie<tf'btae  or  green. 


•Glauber's  Sail,  113. 

15—2. 

14—15. 

IV:  Efll.  crusts. 

Vil. 

*8al  Ammotiiac,  149.  V.  ^c. 

II 

1-5—1^. 

I:  lmit,crust:»,  efil.j 

Vit. 

♦Mascagnine,  147.  F«te. 
"Thenardiie,  144. 
•Aphihiialiie,  l  t«. 
*E^m  Salt.  14d. 
"Reossite.  146. 
IVitrale  or  Lime,  151. 

Nitrate  of  Magnesia,  160. 

It 
«i 

2-5—3.  ! 

27—2-8.  \ 

1-7— ra  ' 

1-7— 18. 

1-68. 

1'74. 

Mas.  puU', 
111  ;  crusl-S. 
Mam.  mas. 
Ill:  Fib:  Imil;  effl. 
iri:  Mealy  effl. 
Cr>-sL  effl.  silken 

tofts. 
Effl. 

Vit. 
Vil. 
Vit. 

Vit,  p'rly. 

/.  TTwte  .saline  and  cooliug.    CUur  white. 

Deflagrates  on  barnin^  coals. 

Nitrate  of  Soda,  158. 

i-5-a  1 

»-8-l. 

VI:  Effl. 

Vit. 

NUre,  153. 

9.  1 

1-9^ 

Ill:  Fib,  erast. 

Vit. 

g.  Taste  astringent  metallic.   Often  deeply  colored.  No  eflcrvesccoce  with  acida. 

Copperas,  IM. 

9. 

18—1-9. 

IV:  1m\  ptdv. 

Vil. 

•Botryoeen,  161. 
While  Vitriol,  158. 
•White  Copperas,  155. 

2—25. 

11 

It 

2—21. 
2—2  1. 
S^2I. 

IV:  Imit,  mas. 
Ill :  Effl.  crusts. 
VI;  Ma& 

Vit. 
Vit. 

"Yellow  Copperas,  15C. 
•Cob.ilt  Vitriol,  159. 
•Blue  Vitriol,  157. 
•Johaonite,  160. 

8& 

41 

2-2—23. 
31—3  8. 

IV    Imit:  crUBts. 

V:  Mas. 

!lV:  Agg.  ciyst. 

P'rly. 
Vit,  p'rly. 

Vit. 
Vit. 

SubseeticnB.  SoloMlity  inconsiderable,  Thileweak. 

•Boracic  Acid,  132.  Fofc. 

14-15. 

VI:  cryst.  graitis; 

Im. 
I:  Imtt. 

P'rly. 

"Arsenous  Acid,  133. 

15. 

3698. 

Vil . .  silky. 

•Glatiberite,  162. 
Polyhalite,  163. 

2-75—285. 

a-7-8-8. 

IV. 

|UI :  Col,  mas. 

1  Res,  p'rly. 
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71u<e  alkaline.   Coitff  white,  or  feUowish.  EffenrcKeaoe  with  acids. 

lilnvptpr. 


Color,  Diaj^huntitf,  d-c. 


C.  w,  g}'h,  vw  h  :  Efflorescent. 

C.  w,  ywh :  Trp— trl :  Not  efflorescent.  Partially  soluble. 
G.  w,  ywh,  gyh :  not  effl.  or  deliq :  Basiljr  aoluble. 

c.  TasU  sweet bh-alkaliae. 
C.  w,gyb,£^:  Trp— trl:  Edl.  slowly. 


[,iit" 

I>ec,  fus !  glub- 
Dec,  fiisl 


llot,  fns.  trp.  vU. 
t  gloh. 


d,  TasU  purely  saline. 
C.  w,  gyh,  bh,  rdh:  Effervesce  with  mlphoric  acid. 

e.  TasU  saline  and  bitter.    Color  whiu-,  or  wiih  a  ?:li^ht  tinge  of  blue  or  green. 

Watery  fusion. 


C.  w,  gyh :  Trp— <^ :  T.  cool,  then  feebly  saline  and  bitter :  Efflor 

No  eflenrewence. 
C.  vr.  ywh,  'zjh,  ?nh:  Tip— trl:  T.  aeitte  and  pungent:  Nocddi- 

C.  ywh,  gyh-w:  Sbtrp— trl:  T.  inin^jent.  bitter:  8h>wlydel:  Koef. 

C.  w:  T.  ^iaeand  bitter :  No  ct.  with  acids. 

C.  w,  bh,  fifnh :  Trl:  T.  pungent,  saline,  biuer:  Ef.  sal. 

C.  w:  Trl:  T.  veiy  bitter,  saline. 

C.  anow-w :  T.  saline,  biuer. 

C.  w,  gy :  Very  ddiqamceni. 


Vol.  w»ftimes. 

[beat. 
Dccomp.  at  red 
Pus.  at  red  beat. 
Fas! 

Del;  fiis.  dif. 

(sli^'lit  clft. 
Watery,  fii>., 

[scarcely  det. 
Watery  fus., 


C.  w :  dclicju.'.scent. 

/.  Z\ute  saline  and  cooling.  C«<0r  white.  Deflagrates  on  homing  coals. 


C.  w:  Tip— trl:  T.  more  bitter  than  Nitre:  Deliquescent:  Ef.  hot 
snl. 

C.  w:  Trp— trl:  Not  deliquescent  or  efloreseeat :  Ef.  hot  snl. 


dc-fl.  wiih  de^ 
y  w.  light 


g.  TlMts  astringent,  metallic.  Often  deeply  colored.  No  efierreseence  with  acids. 


C.  gn;  wh  ,  yw  on  exposure:  St.  w:  Sbtrp— trl:  T.  sweetish  as- B^r,  garglass. 

tringent  and  metallic. 
C.  hyacinth-r,  ochre-y w :  St.  yw,  shining:  T.  slightly  a.stringent. 
C.  w:  Trl:  T.  astringent,  nan^-iMus,  mct.-illir  :  Very  solublo, 
C.      tinge  uf  violet:  T.  sweetish  astringent:  liut  .sol.  precips.  ox. 

iron. 
C.  y-w:  Trl. 

C.  flesh-r,  rose-r :  Sbtrp— trl :  T.  astringent. 

C.  Skv-b  :  Sl.  \v;  Sb'.ij) — trl:  T.  metallic  nnJ  n;iusoous. 
C. gn;  St.ywb-gn:  Sbtrp — op:  T.  bitter,  somewhat  astringent. 


Beeomes  mag. 
Int.,  rdh-yw. 


Itor,  b. 


Subseetfon  B.  Solnbiliiy  inconsiderable.   TmsU  weak. 

C.  gyh-,  ywh-w  :  Feel  smooth  and  unctuous:  T.  acidulous  and  bit-' Fus.  iu  candle) 


tor. 


C.  w,  ywh,  rdh :  St.  w :  T.  sweetlsb«stringeiit. 

C.  vwli-,  gvh-w  :  St  u  Sbtrp — trl :  Loses  trp,  in  water. 

C.  gy— brick-red  \  ywh :  Trl— op :  Taste  salme  and  bitter  weak. 


flame  gn. 
On  char,  vol.il- 

liac.  odor. 
Dec.  w.  enamel, 
Fus  i  In  candle, 
op,  bnh. 
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CLASS  II.  ENTOG^A. 


SECTION  I.     LUSTRE  UNMETALLIC. 

Subsection  A.    Streak  white,  or  grayish-while. 


Jifmm*t  of  Sftritt. 

Hu.rAnt.Bt 

Sp.  firav. 

.'^trurturt. 

Luttrt. 

Talc,  295;     Prim.,  amyg. 

1—15 

2  7—2  8 

Ill,  fol :  ma>. 

P'rly;  earthy. 

•Horn  Silver,  273.  Prim. 

II 

55—5-6 

I.  Crusts;  mas. 

Res;  . .  ad. 

•Iodic  Silver,  275. 

II 

Fol-mas. 

Res. 

Hydro-Magnesite,  187. 

Serpentiiu. 
Fuller's  Earth,  556. 

1—2 
1—2 

28—281 

Pulv,  crusts. 
Earthy. 

Dull. 
Dull. 

•Kollyrile,  277. 

1 

Like  clay. 

Vit. 

♦Horn  Cluicksilver,  274. 
•Bi.smuth  Ochre,205.  Prim 
•Scarbroite,  278.  G-wacke. 

1  o 

1 

o  4 — b  D 
4  3—4  4 
14—15 

1 1.  Mas. 

Earthy,  mas,  pulv. 
Mas. 

Dull,  earthy. 
Dull. 

•Wcbsterile,  570.  Clay. 

15—2 

16—17 

Ren,  mas. 

Dull,  earthy. 

•Halloylite,  276. 

18—2  1 

Mas. 

Waxy. 

Sea  Foam,  388. 

15—2 

Mas. 

♦Oxalate  of  Lime,  164. 

Coal. 

Native  Magnesia,  294. 
Gypsum,  176. 

15—2 
1-75—2 

21—2  5 

23—24 
2^25-235 

Elarthy. 

VI,  fol :  Lam. 

IV,  fol:  Lam,  stel,  fib, 

mas. 
Fib,  fol. 

Dull. 

P'rly. 
P'rly,  vit. 

♦Hydroboracite,  179. 

2 

19 

Nemaliic,  293.  Serpentine. 

u 

23—25 

Slender  fib. 

P'rly. 

« 

♦Cotunnile,  234.  Vole. 
♦Haidingeriie,  175.  Prim. 
•Mellitc,  539.  Coal. 
♦Kerolite,  285.  Serpentine. 

•Pharmacolite,  174. 
Finite,  289.  Prim. 
•Agalmatolite,  284. 

Soft. 

15—2-5 

2—2^5 
<i 

■( 

2—25 
II 

1-  8—19 

2-  8—2-9 
15—16 
2—22 

26—2-8 
2-7-2-8 
28—2-9 

Acic.  crrst. 

III,  fol:Bot. 
11.  Mas. 

Ren,  glob;  struct,  lam  : 
Crusts.  [mas. 

IV,  fol:   Stel,  fib,  bol, 
VI.  Hex.  prisms. 
Mas. 

Ad;  ..p'rly. 
Vit. 

Re5  .  .  vit. 
Res,  vit. 

P'rly  and  vit. 
Res  .  .  p'rlv, 
Dull.  [weak. 

Common  Mica,  298.  Prim. 

II 

28—3 

IV,  foil:  Pol-mas. 

P'rly,  vit.  ad. 

Black  Mica,  297.  Prim., 
Vesuv. 

*Leadhillite,236.  Leadores. 
■Djoxylite, 237.  Leadores. 

II 

II 
II 

28—3 

62—63 
6-&— 7 

VI,  fol '. :  Fol-mas. 

IV,  cleav:  Mas. 
IV,  fol :  Col ;  mas. 

P'rly. 

[ad. 

P'rlv,  res  .  . 
Ply,  ad . .  res. 

^%ocolla,  256.  Copper 

2—3 

3—2-4 

Hot,  mas. 

Google 


CLASS  il.  £NTOGiBA. 


9SCTI0N  T.    LU8TRB  VNMBTALLIC. 


Subsection  A.   Sirtak  white,  or  gmyi»hi-white. 


C.  gn,  piih-w,  w:  Sbtrp-trl:  Feel  suapy 

Seclile:  Lam.  flcxiblf. 
C.^pe«rl-gy,  b^j;nhj^oa  ezposare  bnh: 


C.  w 


'Ti  ;  on  exposure  bh  :  St.  aub- 


in(*i:  Lam.  Ilex. :  Silvery-w  if  polished. 
C.  A  St.  w:  Op:  Adheres  to  tha  tongue. 

C,  w,  gyh,  gnh :  Feel  greasy :  Pttlr.  inira- 

ter,  III'  pla><licily 
C.  w :  I'rl— opl :  Fr.  earthy :  Splits  into 

colnmnar  maiMS  like  starch,  when  calr 

cincd. 

C.  ywh-gy ;  ywh-,  gyh-w:  Trl — sbtil :  Sect. 
C.  gnh-yw,  siraw  yw  ,  fryh-w. 
C.  mire  w :  Odor  arzil. :  Polished  by  nail : 
Absorbs  water  if  Immerwd  in  It :  Trp. 

not  increased. 
C.  white:  Op:  Fr.  earthy:  Adheres  to  the 

tonpfUt- :  Feel  mcntjrc. 
C.  w,  bh :  Sblrl :  Adheres  to  tongue :  More 

trp.  in  water. 
C  gyh-vr,  rdh  ;  Feel  nnctiions:  Absorbs 

water,  iorms  paste  without  plasticity. 
CjrwrOp. 

C.  w,  gnh,  gyh,  bh :  Trl->ri)trl:  Lam.  flex. 
C.  w,  bh,  rh,  yh,  gyh:  Trp— (rl:  I^m. 

flex. ;  inelast. 
C.  w,  with  red  spots:  Thin  plates  trl :  Like 

fib.  and  fol.  g^'psum. 

C.  gj'h-,  bh-w,  'ywh:  Trl— sbtrl:  Fihres 
ela.'^tie.  .separable.  Bceomes  uhite, 
opaque,  and  brittle,  on  exposure. 

C.  w. 

C.  w  :  Trp— trl :  Lam.  slightly  flexible. 
C.  huiiey-yw,  rdh,  bnh  :  Trn — trl:  Seclile. 
C.  w,  gn,  bn:  Trp — trl:  Not  adhere  to 

tongue  :  Odor  argil.:Feel  soapy. 
O.  w,  gyh,  ywb,  rdh :  Trl— op. 
C.  gy,  gyh-gn,  bn  :  Op. 
C.  w,  gy,  gn,  yw,  r,  bn  ;  none  bright 


insoL  nU. 


Nit.  sol.,  no  ef. 


SU.  soL 


Sul.,  no  ef. 
Sul.  gel  I 


Nit.  soK,  no  ef. 

ywh. 
Sol.,  no  ef. 
No  action. 


Sol.  nit.,  no  eC 
Sol.  nU;  no  ef. 

Nit.  sol.,  no  ef. 

iM.  partly  sol. 


Fus.  in  candle,  jnur. 

ftnnes. 
On  char.  fosU,  Violet 

fumes. 
InftiB. 

Pns.  gy.  op.  enam. ;  with 

soda  ef.  Lip.  l>ead. 
Unalt  i  evolves  water. 


Op;  fosdif ! — faxfus. 


Op ;  fas  dif !— infus. 


Sbtrl :  Peel  greasy:  Sectile. 
C.  various;  often ' bright :  Trp— sbtrl : 
Lam.,  elastic !  tough.     Presents  two 
axes  uf  polarization. 
C.  dark-gn,  bo,  nearly  bk:  Lam.  elastic! 

tough .  Presents  on e  a x  is  of  polar  i  za lion . 
C.  ywh-w ;  palf  gyh,  gnh,  ywh  :  Trp— trl. 
C.  gnh-w,  ywh-w ;  gyh  :  Tip — trl :  Lam. 
flexible. 

C.  emerald  and  pistachio^  j . .  sky-blae  ilNit.  sol.,  no  ef.   IB'kns  in  outer  flame  i  inf. 
teb:8btrL 


LoseC.  Infn.s.  or  nearly 


so. 


Onchtr.  vdL 
On  ehar.  met ;  vol. 


Fus.  dif 


Whitens. 

Bkns  in  candle ;  vegeta. 
odor;  easily  decomposed 
Wh'n*.  Priable,  in  fas. 
Wh'nsI  Exf.  iUable. 
Fas  dif. 


Op,  friable. 

[w.  fumes. 
Fus  I,  b.  flame,;  on  char. 

[bnm. 

Wb'os  in  candle }  not 


w .  ftines,  arseii.  odor. 

Whitrns. 
Whitens;  infus. 


Nit.  ef !,  w  precip  Int,  yw;  w.  on  cooling. 
Nit.  sol.,  no  ef     Fus ;  glob  w.  on  cooling. 
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*CheaoooproI{ie,9!iO.  Print 

1 

ManUDlOa^. 

tLu$t  aUoi^(« 

•Cryolite,  IB5,  Frim. 

»9&— 9-5^9-3 

IIf,fol:Has. 

Vit . .  j^Af. 

Pfenismlne,  991.  Prim. 

9-5-3 

2-5— 9-7 

!II  clcav;  tib,  naaa. 

P'rly,  vil. 

•Ucipeiu',  -ilO. 

^i—a-s 

Ill,  clear. 

Vil  jUMl  p'rly. 

•  Arstn.Iron.'JlH,  Ira>i  orrx 
•Wiiitc  AiitiiiKiiiy,  -Mi. 

A»('>/  t/rf  s. 

Anglesitc,  ^>  UaAorti, 
•C«iasit«,936.   Lead  ores. 
MolybdsteofLc  ad,  vM  2 

lyr.il  arts. 

Conicoiu  Lead, 

Lf  od  0rts. 

•  Vauaiiatc  ..f  Ln:i,l.  'Jl3. 

I  A' Oil  i>rt:< 

Tuogsuue  of  Leati, 
•AUophaii«,  981. 
•FUiIiinite,il90. 

•j:>— 3 
II 

9-75— 3 
11 

«f 

(i 

3 

H 

625— <r3 
7—71 
5*7— 6*8 

6-61 

6-7 

.^1 

1'8-1'9 
26--9-7 

11:  .Mas. 

Ill,  t  iL-av  :  Mai. 

iii,  lam:  Mait. 

I11:Coi,  lad. 

II,  crys.  often  tab :  Mas. 

II:  Mas. 

VI ;  Glob,  criUiLs,  mas. 
H  :  Mas. 
Ren,  mas. 
VI:  Maa. 

Ad  .  .  p'rly. 

Ad  ..  vit^m. 
PVl)-,ad. 

AL 

Res. 
Res. 

Vit  .  .  Trs  ,  on 

Ro5p!itp,  178. 

Ill,  fol. 

ViL 

<  uijfapiiieriiCi 
Calcareom  Spar^t  180. 

<t 

9-75>^9& 

ti  1 

95—3^8 

1^  j  r  ■  i  1 1  'k  f  1       t    t       1  1  ^      I  '  £i  I'  1 

XVUmIIUCU  ittU. 

VI,  d  1 :  fib,  imit,  mas. 

VmpVly. 

An]iyilri:i\  177. 

v.*  -\\\y 

■J  s — ;5 

Ill,  U)l :  Lain,  lib,  tiia->, 

I'  riy,  Tit. 

Heavy  Spm  193, 
SeipeBtiae,  «3. 

•  • 

1 1 
II 

i-S— 3-5 

36—4 
4-3— i-8 
2-4—2^6 

,Ui :  Fs6,  Uuu,  mas. 
Ill :  Fib,  lam,  mas. 
Ill:  Mas,  fib.  foL 

Vil,  icji. 
Vit, p'rly,  jpes. 
Res— caitfay. 

Sdlph^jtn-Carboaate  of  Ba- 

rvui,  1:M. 
*Miiiirionr,Oll.  Lead&tei. 
liibbsile, 

*Cftrb.  Lime  &  Soda,  184. 
White  Lead  Ore,  m 

•275-3 1» 

4141 

Uexag.  prisms. 

Vit. 

•2  7.'.-;; :. 

It 

11 

2-93 
6-1-65 

V  I  ;  liiiil  :  M;i>^. 
Sialic,  Maail  bolryuid. 
VI,  cleav :  l4»D,  mas. 
III.  Col*,  mas,  gran. 

n.-.s. 

i'liinl. 

Vjt. 

Ad— res. 

Wltberiie,  I9L 

3-3-75 

4-1-4-35 

Ill :  Imit,  col,  mas. 

Vit . .  rea. 

♦Mesoliie,  314,  Ami^g. 

35 

1 

(( 

2-3—2-4 

3^:m 

Ill,  d:  Col,  lam,  rad, 

rr<-v!-iiia'  au'^ireg^ma^. 
VI  iKiL  rli.-av. 

P'rls- :  Splcu, 
(>ii  !'r;i<:t. 

Vit,  p'rir. 

♦DiaUoffile.  213. 

(( 

3-5—36 

VI,  cleav ;  Bot,  mas. 

Strontiaiute,  188. 

«i 

36—365 

Ill,  cleav :  Fib,  ma5. 

Res:  ..Tit. 

•Jottkerite.Sia. 
Spathic  Iron,  811. 

u 

3-4 

3-8— 3-85 
3-7-39 

III. 

VI,  cleav!  fol.  mas. 

Vil,  p'rly. 

*Wav«lUte,  173. 

3-25-4 

23—3^4 

Ill;  Di.lir.-jiL-ly col-hem- 
ispb,  stel,  Jib. 

P'rly,  ril. 

iHomt  varieu«&t>l  iliLs  spt^iei*  present  very  iow  degrees  ol  hariUiesiij  tJaey  luay 
be  readily  distinguished  by  their  strong  effervescence  vith  acids,  their  infnaibility, 
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Ci/lor,  l}Htfk»M0Ug,  tfc. 


Addi. 


C.  yw,  pale  gti. 

C.  w;  rh,ywh:  Sbtrp — iri:  Moretrp.  in 
waler :  reel  greausy ;  Odor  argillaceous 

C.  gnh'W,  gnh-gjr,  leek-gn:  dlkrl:  Very 
seciile. 

C.  sjrhcw :  Trp— tel 

C.  mle. 

C.v;..pde-r,aah<g]r:Sbtrp-trl:  Sect 

C.  ywh-,  trvh-,  prnh  w;  yw,  vs  ■  Trp— irl. 

C.  jrwh-w,  rdh;  Trl— op. :  BriiUe. 

C.  wax-yw,  or  oiange-yw,  ywlnw:  Bbtrp 

— sbirl. 

C.  w  ,  pale-gy,  yw,  gnh  ;  Tr[)— trl. 

C.  light  biih-y w,  straw-yw,  rdh-ba :  Sbtrl 

C^STgy,  bn,  I":  Trl-*lrl. 

C.  pBle4>}  gn, te,  yv:  Trt:  Toy  bfitUe. 

C.  gn,  dark-bn,  bk :  Op :  St.  gyh-w. 

C.  deep  rose-red ;  TrL 

C.  bn ;  ywh-bn ,  yw,  yvrh-j;}-. 
C.  w:  ^v,  rh,  f^nh,  ywh  ;'  dark-bn.  bk  ; 
Ti'i— bTl 

C.  w  i  rh,  bh,  :  Trp — trl :  Cleairages 
rectangnlar,  dutinct. 

C.  W,  bh.  rh.  flo-fi  retl :  Trp— sbtrl. 

C.  w,  v-wh.  gyh,  bli,  buh,  rh  :  Trp— sbtrl. 

O.  leet-gn.  bkh-gn,  oily^,  gyh,  bh,  rdh; 
none  bright ;  y  wh-gy,  gyb-w,  on  expo- 
mure:  Trl— op:  Sect:  Feel  often aoftpy 

CanoV'W:  TrL 


.N7/. 
el. 


Not  aol.  nil. 


.  sol.,  no 


Sul.,  gn  sol.  i  nit. 
vw. 


GelaL  with  acids. 


C.  paleyw;  bwh,  bnli-r  :  Sb(rp — trl. 
C.  ^nh-,  t,'yh-«'  :  Trl:  Surface cniOOtk. 
C.  Wi  gyii,  ywh;  Trp— Irl. 
C.  w,  gyh,  bnh:  St.  w,  gyk:  Tip— trl. 
Brittle. 

C.  vwh-w,  orange-yw,  gyh:  Sbtrl— trl 

Very  brittle. 
C.  gyh-w,  ywh  ;  Trl:  Lam.  slightly  elast 

C.  and  St.  w. 

C.  rose-red  J  bnh :  Trl— eblrl. 


ElTorvcace ! 

Not  ef. 

Notef. 
Not  ef. 


Sol!  in  hot »ir. 

Ef.  nU. 
SoL  ef.  nU. 

Ef. 


O.  light-gn,  pale  ywh-bn,  yw,  gy,  w:  St  ET.  wvr.  nnd  *U. 
w:  Trp— trl. 

C.  ywh-gy.  Pulr.  ef.  nil, 

C.  ywh-,  ash-,  f,nih-gyj  tdhi  D«rk«a$  mlhdr.ef.niL 

exposure :  Sbtrl. 
C.  w,  gnh,  bh,  ywh,  bah :  Trl.  Sol.  hot  ««l  /  evol. 

vaplBcarro.glaM. 


Anen;  fus,  Uck  mag. 

scori.T. 
Fus.  in  candle. 

Infos }  evolves  water  j  op. 

Pus.  irp.  ?]ob.,  fl.unc  £^n. 
Soda,  cop.  &  /111.-  fumes. 

Pus.  in  candle ;  on  char, 
j  vol,  produces  w.  coat'g. 

Fus! ;  on  ch.  mur.  fumes. 
Dee;  darkens;  on  char. 

Fus  t  yw  glob ;  w.  on 
cooling:  On  char  lead. 
Fob  :  on  cool'g  again  yw. 

Fva  I  oz.  of  lead  on  char. 

Lose  color,   polvj  gn. 

flame ;  infus. 
Gy ;  fas.  dif ! ! ;  bar.  Alow 

.sol,  colored  globule. 
Bkns;  evolves  water ; 

bar.  b. 
Ex(.  whitens;  bor.  (ns. 
W:  Intense  light :  Int^s. 

Evolves  no  moisture: 
Wh'ns,  not  exf  I  ftis  dif. 
Dec ;  fus. 
Dec:  111?,  ilif ! 
Hardens  ;flis.  dif  1 


Fti5 .  on  cb.  arsen.,  lead. 

W ;  inftu. 
Infus. 

Dee.  yv,  r;  met>lead. 
Fas.  op.  glob. 


Bn.  or  bk  ;  dec;  inAu: 
Bor.  violet-b.  glass. 
Fos.  on  edges}  color  of 

flame  rdh. 

Bor.  y  wh-gn.  or  bn.  glass 
B'kns;  mag]  infos  :i})»r. 
gn. 

Infos,  op. 


Inteise  light  tmder  the  blowpipe,  and  their  amorpbons  and  Ihiely  or  impalpaUy  gran> 
alar  ^tonctnre,  withoot  a  greasy  feel. 
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iiuibtte,  904.  Am9g.,frim. 

[prim. 

•Hctilanflite,  303.  4^-:', 
Lauuiuaite,  317.   Ami/L'.  (f* 
prim. 

Scbiller  Sptr,  Sirp. 

Dolomite,  182. 
Aakehte,  183. 

ArragoQite,  181. 

S<!orodtte»S19. 

•Hedyphane,  239,  Prim. 


ii 
ii 


<i 


II 


«i 


ti 


"Hurauliic,  216.  Gmn. 

♦  Lev vne,  3-24.  Trap.H 

•Killinite. '2^(1.  PrtM. 
Fluor  Spar,  IG.^. 
Barytocalciif,  190. 

•Flucerine,  195.  Frin. 


above  3 


*M«i||arile,  9M.  PHm. 

Bismiith  Bleiide;906w  Ptim. 

C  habazite,323 Amyg.,  prim . 
•Qmeliiiite,  Sas.  Awfg, 

•Phmipsite,319.  Prim,volr.. 
*Hannotoine|  318.  Amyi(., 

•Epistilbite,  31d.  Amyg., 

vote. 

<*Carphosiderite,  995. 

•BdiDgioniie,  30*6.  Amyg. 
•Pyrosmalile,  236.  Prim. 

Rhomb  Spar,  185. 
Tun(^.  of  Lime,902.  Prim 

Plambo-resmite,240.  LMd 

ores. 

*Aiiipliode1ite,  350  Prim 

[limestone 
♦Herschelliie,342.  Tnf. 
Tabular  Spar,  369. 
•Osmelite,  292.  T^nukyte 

Seybeniie,  30L 
•Brmutiie,  300. 

Apopbyilitc,  316.  Vole.  i|«c 
♦Pyawlistte,  311.  Amfg. 

*Tiiiiierite,  PHm, 
*PeeloUle,  397.  Jtmfg. 
Apatite,  199. 

Electric  Cclamine,  208. 
•YUrocerite,  300.  Prim. 


ff 

I. 

14 


3-4— t'ft 


K 


5 


«l 


II 
II 


ft 

II 
II 

Ii 
II 


Sf.  Orgn 


91-^-3 

215-2^25 
225-235 

9-6-»7 

2-8- 2-9 
29—32 

»6-3 

31->3-3 

5'4 — 5"5 

227 
2  198 


4Vnic(iir4. 


.11  :  Rad.div,  sheaf-ag-  Vitj .  .p'rly. 
glob;  panicles 
iauL  or  fib. 
IV .  Glob .  mu.  P'rly !  &  vit. 

1 V :  Mas.  Vlt . .  p  rly. 


Y,  fol:  Lam,  gna. 

VI,  cleav:  bnlt; 
VI :  Mas. 

III.  Co),  fib,  imJL 

laMM. 

VT: 

iIV. 
VI. 


'i  t; -2  8  Cn'.'^:  clear,  mas. 

3  1—3  2  I,  dcavI.Mas. 

3  6—3  7  IV:  Mas. 

4-7  ViiMas. 


45 

4—5 
II 


II 
ft 


4  5—5 


u 
u 
II 

tt 
« 


3-31 

6'9-«-l 

2—21 
»-9-l 

a-23 

2-  7— 2-8 

3—  3  1 

3— 3  15 
6— €1 

6-3-6-4 

2-7— «-8 

211 

2-7— "29 

2-  7- -29 

3—  31 


VI,  foHgran. 
I:  Olob,eol, 


VI :  Ren,  col,  mas. 
VI. 


Met.p'rly,vit. 

VU;  ..p'rly. 
Vit..  p'rly. 

Vil..ics. 

Ad..  Til. 

Ad  ..tea. 

Vit. 
Vit. 

Vit ;  veak. 

Vit. 

Vit . .  res. 
Weak. 

P'rly,  Tit. 

Res. .ad. 

Vit :  . .  ad. 
Vit. 


Ill:  S^f-aggreg;  rad.' Vit. 


Ill :  rarely  maa. 

in,  cteftT:  Maa. 

Renifonn  masses. 

II;  hemihedral  minute. 

VI.  Hexag;  Mas. 

VI,  cleav ;  ma??. 
11 :  Ren,  col,  mas. 

ReniTorm. 

V:cleaT.mas. 

[aggreg. 
VI.  hexag,  eleay ;  oAen 

V;  fib,  lam. 

Fib,  slel,  .Hcupiluiiu. 

lAm. 


34-4-8  V,fon:  Lami 


269 

3-33 

3—35 
34—35 


II,  fol :  Lam. 
Fib. 

IV,  Crvst.  small. 
Glob,  ([iv.  fibres. 
VI.  Uezag;  Col.  mas. 

Ill:  Fib,  bot,  mas. 

III,  deav :  Mas. 


Vit 

Pearly . .  vil. 
Res. 

Vitreous. 
Pearly. 

Vit ;  .  .  p'rly, 
Vlt  J.,  ad. 

Res. 

Vli..p»rly. 


Vit .  .  p'rlv. 
P  i  ly  .  .  vit 

w  oak. 
Mei-pearly. 
P'rly  ,met-p'r. 

P'rly  and  vit. 
Somewhat 

p'rlv. 
Subad.  splend 
Vil  .  .  p'rly. 
Vit . .  res. 

Vit . .  p'rlv.ad 
Vil,  pVly. 
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Color,  Diaphaneitf,  ire. 


C.  w  ;  yw,  r,  bn :  bi,  w :  Sbtrp— irl. 

C.  w,  r,  Rvh,  bnb :  Sbtrp — trl. 

C.  w;  ywh,  ^'h  :  Si.  w :  Trl :  Becomes  op, 

white,  and  friable,  on  exposure. 
C.  olive-gn,  bkh-ofn,  pinchbeck-bn :  St. 

gyh-w  . .  ywh :  Sblrl.   Lam.  separable. 
C.  w  ;  rdh,  gnh,  gy,  bn,  bk  :  Subtrp— trl. 
C.  w;  gyh,  rdh,  bnh:  St.  w— bn :  Trl— 

sbtrl :  darkens  on  exposure. 
C.  w,  gy,  yw,  gnh,  bh :  St.  gyh.w :  Trp  — 

trl. 

C.  leek-gn,  gnh-w ;  bh-w,  liver-bn :  Sbtrp 

—sbtrl. 
C.  w,  gyh-w :  Trl. 

C.  rdh-yw:  Trp. 
C.  w;  rdh  :  Sblrp — op. 
C.  gnh-j»y,  bn:  St.  ywh-w:  Trl — sbtrl. 
C.  w,  yw.  b,  pn,  r,  oflen  lively  :  Trp— trl. 
C.  w;  gyn,  ywh,  gnh:  Trp — trl. 
C.  dart  lile-r,  ywh ;  deeper  when  wet : 
Sbtrl — op. 

C.  pearl-g^',  rdh-w,  y^ih-w:  Trl — sbtrl: 

Occurs  in  chlorite. 
C.  dark  hair-brown,  ywh-gy,  Straw-yw: 

St.  ywh-gy, 
C.  w,  rdh-w,  yM'h-w:  Sbtrp— trl. 
C.  w;  flesh-r:  Tr|>— trl :  Very  brittle. 

C.  w ;  rdh :  Trp — op. 

C  w;  gy,  yw,  rh,  bun:  Sbtrp— trl :  Crysl. 

oAen  crossed. 
C.  w:  Trp— sblrl. 

C.  straw-yw :  St.  glimmering:  Feel  greasy. 
C.  gyh-w  :  Sbtrp— trl. 
C.  pale  liver-bn,  gy,  gn,  gnh-w  :  St.  pal 

C.  w,gy;  y wh.bnh  ;  bn.  on  expos :  Trp — trl 
C.  w,  ywh,  bnh,  orange-yw :  Sbtrp-— op. 

C.  ywh,  rh-bn,  ywh-w  ;  striped:  Trl :  Re- 
sembles glim  arable. 
C.  light-r:  Odor  argil:  Fr.  like  scapolite. 

C.  w :  Trl — op:  Cleavage  perf.  par.  with  P. 
C.  w,  gyh-w,  ywh,  rh,  bnn :  Sbtrp — trl. 
C.  gyh-w,  smoke-gy,  hair  bn.  on  exptwure : 

Odor  argil. 
C.  rdh-bn  :  Sbtrl:  Foliated  struct,  distinct. 
C.  dark-gn,  liver  and  piochbeck-bn,  ash- 

gy  :  Trp — sblrl.  Lam.  easily  separable. 
C.  w,  gyh,  bh,  gnh,  rh:  Trp--op. 
C.  w,  ywh,  bh :  Sblrp — sblrl:  Very  tough. 


ler, 


C.  yw ;  bnh :  Trjv— trl. 
C.  w ;  ywh, gyh  :  Op.  Resembles  mesotype. 
C.  sea-gii,  bh,  wh,  gy,  rh,  bn ;  none  bright : 

Trp— op:  Brittle. 
C.  w  ;  b,  gn,  yw,  bn  :  Trp— trl. 
C.  Tiolet-b,  gy,  w,  rdh-bn :  Op. 

17 


Gel.  in  nit.  dif !  I 


Not  gel.  in  nit. 
Gelat. 


Ef. 

Some  ef. 
Elf.  nit.  and  mur. 


Blowpift. 


Intum;  fu». 


Slight  intum ;  ftis. 
Fus.  w.  frolhy  mass. 

Darker  bn,  more  met. 


B*kn5,  infus.  mag. 


Infus:  Decrep;  phosph. 
on  red  hot  iron. 
Fus.  rdh-bn.  scoria;  ar- 
sen. 

W.  friable  mass :  Flame 
gnh-b;  on  char,  arsen. 
Fus!  bk,  met.  button. 
No  action.  Intum.  whitens. 

[glass.  Whitens;  fus.  w.  enam. 
Sul.  fumes,  corro.  Dec  ;  phos !  fus.  dil. 
EX  in  nit.  or  mur.  Infus ;  Bor.  fus. 

Inf :  BoT.  fus.  dif;  blood-r 
in  outer  flame  while  hot. 


No  action. 


F\is.  dark  yw ;  w.  fames. 

F^is.  spong}'  glass. 
Elxf  in  candle,  and  flies 
ofi'in  small  scales. 


Hot  acid  acts     Phos,  jmiv.  light;  on  ch. 

slowly.  i    fu.s,  no  intum. 

Sol.  strong  mur;  Froths,  vesic.  enam. 
exc't  sil.  [fusibk. 

Bk ;  fus.  dif  mag :  Bor. 
W,  op;  fus.  dif.  trp.  glass 
Sol.  mur;  exc't.jReddish-bn;  mur.  fumesj 


sil 
FS. 

Yw.  in  nt/;  not  sol 


[to  powder. 
Ef !  nit,  then  falls 

[iii«r. 

Acted  on  by  ni7.  A 


Nit.  snbgelat. 
Mur.  gel ! 


Nit.  sol.  slowly; 

not  ef. 
CSel.in  hot  nt7.  [yw 
Pulv.  sol.  hot  nit 


fus.  dif 
Bnh-bk :  Inf 
Dec :  Fus.  dif!  I 

Dec ;  evolves  water ;  inf. 


Fus.  dif! !  Bor.  fas !  trp. 
Infas.  Bor.  trp.  pearl. 


Inf. ;  lighter  color. 

Elxf.  int.  fus.  w ;  Bor.  fus! 
Op ;  fus.  dif  I !  Bor.  trp. 
glass. 

Fus.  trp.  glass. 
Fus.  difl!  Bor.  fus! 

Op,int,  phos;  inf:  J?ffr,fns 
W ,  inf:  Gypsum  w.  bead. 
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JVganK  of  Spreiei. 


u 
u 


NatroUt^,  307.  F«Ie.,  mmfg.  4*&— fi'5 

Puuhnahlite,3'2). 
«Cafpholile,  310.  Ormn. 

•Tbom9<mite,905.  Amfg. 

•Alum  Stone,  1G6.  VoU. 

Childreuite.  172.  4  5—55 

Humboldtilite,  557.    Veie.  & 

♦Hcrd«  life,  171.  Prim. 
*Gliiu<  ulite,  352.  Prim. 
•Triphyline,  221.  Prim. 
Calamine,  20". 
Analcime,  3^20. Amyg, role. 

prim. 

•Brewsterite,  313.  Amyg^ 
BfesoCype,  306.  AMjrf .,  vm. 

•Scolecile,309.  VoU.amyg 


•Compionile,  315.  Wrftf., 

amyg 

Datholiie,326.-Amy^.,prim 
AnthopbyUlie,  365.  Prim. 

•Wafnerite,  170. 

Snhone,  415.  Prim. 
1  ririUle,  214.  Cranile. 
•  WiUemile,  ^.Caiamine. 
•MfcToUte.  199.  OroHtte. 

♦Ytti  o.Columbile,ir^T^' 
Truustite,  357.        Prim.,b  5 


Uardnttt. 


i< 
II 
It 
(< 

5—55 

II 
u 


M 

«( 

<< 
II 
« 

11 


♦Cerite,  4Ai, 


Prim. 


(I 


Scapolite,  351.  Pi  im.'b — 6 
Boltoiiile,552. P/ tm.  itmca/.  " 


HoraUeiide,t3$l.  Prim., 

vole. 

Lazulite,  337 


Pyroxene,  361J*fM».^^., 

♦Arfwcdsonite,367.  Prim. 
^Sodalite,  321. 
•Lettcite,390.  Vok. 


•Nepheline,  340. 

«£l»oliie.343. 

»Gehl^iiite,3S3. 


i< 


a"5— 6 


V,>h.  " 
Prim.\  *' 
Prim.  " 
limest.^ 

Aflbyd.  Scolecile,549.iSc<tp.  5—6 


Sp.  Orav. 

ST=»3 


9-9-3 

2(194 


31— 3-2 

2  7—21) 
3G 

42—4-5 
^9-1 

31— 2-45 
»»~8-3 


Struetur*. 


29—3 
9-9— 3-9 

3- 3-9 

3^-35 
34—38 

4—  4  1 
4  75—5 
53—54 
4—4  1 


111:  Stcl,  rod,  mas. 

UI.  Slender  prisma. 
Fib,  rod,  stel. 

Ill  el:  fib,  ra^,  mas. 

IV:  Mas. 
III. 

III, 

M.i^.  la  perf.  cleav. 
Ill,  cleav :  Mas. 
Vl:  Hot;  ren^mas. 
I;  Oran,  Mas. 


IV,  Cleav. 
in:Stel.dlT. 


Ill :  Div  i  Bad ;  mas. 


ni:Caatiiigs;  Mas. 

ilV  :  Fib.  Hot.  mas. 

iV,  CI :  Col,  fib-mas } 

Lam. 
IV. 

IV:  Lam,  Mas. 
Lam,  Mas. 
VI;  Reni  Mas. 
I,  minute  octahedrons. 
Lam;  grains. 
VI:  Mas. 


4'&-5    Mas,  vi. 


20— 2-8 

2-  8— 2-9 

9-9-^-9 

3—  3  1 
3*9-^-4 

33—35 
9^3—24 
9-4— 9*5 


24—  2-6 

25—  97 
9-9-^1 


II :  Col ;  K^m;  mas. 
Cleav, mas;  gran. 

IV:  Bad,  col,  fib,  mas. 


Vitreous. 
Vitreous. 

V^.-p'rly. 

Vit . .  pearly ; 

earthy. 
Vit , .  res. 
Vit. 

Vit . .  res. 

Vit. 

Vit . .  greasy. 
Vit . .  pearly, 

Vit. 

Vit,  pearly. 
Vit. 

Vit . .  pearly. 


Vit. 

Vitreous. 
Pearly. 

Vit. 

I  Ad . .  resin. 
Res.,  ad. 
Resinoos. 
Resin,  [res. 
Submet;  vit, 
Vit; . .  res. 

Ad. 

Vit  J  p'rly. 

Vil. 

Vit..  p'rly. 


Ill :  Mas.  [fib.  Vit. 

IV,  coarse  clear,  inas, 

!lV,  Cleav! 
I :  Ma.s. 

I,  Tiapesoliedroiis; 
I  Mas. 

VI,  hexagtinnl. 
Imperf.  crystalline,  iii. 
IL 

Crysu 


Vit,.ies,p'rlyj 
Vit,aplend'tat 
Vitjiolstioog! 

Vit  p'rly. 

Res. 

Vit. 


t  This  sjKi  ies  occurs  in  fibroQS  forms,  of  apparent  low  decrees  of  hardness; 
oecBSlonaUy  ihey  have  the  very  peculiar  structure  (in  the  luineral  kingdom) 
of  cotton,  or  fibres  of  flax.  Their  action  under  the  blowpipe,  and  the  nun-action 
of  acids,  in  eoniiMUon  irilh  thdrpeeollar  fiexitaiU^  and  loose  tggregaiton,  will  di»- 
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C.  w;  ywh, gyh:  St.  gy :  rrp— trl. 

C.  w:  Trp—lrl. 
C.  ftmw-yVf  vax-yw:  Op:  Yeiy  brittle. 

G.  w,  boh:  Trp— Crl:  Brillk. 

C.  w;  rh,  gyh  :  Trp— sblrl. 

C.  y,  fjale  y wh-bn,  ywh-w  :  St.  w  :  Trl. 

C.  V,  ywh-^y  :  Sblrp. 

C.  Vwh-,  ^nh-w*:  Trl:  Very  brittle. 

C.  favendcr-b;  jfnh:  Sbtrl. 

C.  ^Tih-iTv,  b()  ;  St  Ki-li-w  :  Trl— jiblrl. 

C.  w,  gyii,  gnh,  bnh,  gn,  ba :  Sbtrp— trl. 

C.  w;  rdh,  gyh:  Trp— op :  Brittle. 

C.  w;  ywh— gyh:  Trp— trl. 
C.v;  g7li,]nrb,rdli:  Tip— IrL 

C.  w:  Trp-lrl. 


C.  w:  Sbtrp— trl. 

C.  w  ;  gnh,  ywh,  gyh,  rdh  :  Trl— sUrl. 
C.  Twh-gy,  bnb<fii,  dore-bn:  Trl— ebtrl. 

C.oraj]ge-)rw;  gyh:  Trl. 


Gel !  abo  after  be-.  Op;  tOB.  glan. 
ing  heaitfd. 


Intum,  fus.  dif  i  B9r.  trp. 

violet. 
Swells  up,  SDOfW  w,  op. 

fa8.difll 
Dee.  Inf.pialv. 


Gelat. 


Soluble. 

Nit.  ef.,  not  gel. 
Gel.i 


Gel !  nit.  and  m%r. 
before,  b'lt  not 
after  ignition. 

Pnl.  geL  nii.  and 
mur. 

Gel !  nil. 


Hot  Sal.  PTolves 

Fluoric  acid. 

C.  bn,  yw,      pn;  not  lively;  Sbtrp — op.  Nit  sol.  exc'isil 
C.  bkb-bn :  St.  ywh-g>'.  INit,  sol;  Doef. 

C.  w ;  ywh,  rdh-bu  :  iTrp— op.    Iw — bn.lAfttr.  gel. 
C.  slraw-yw,  daric  rdh-bn :  Trp — sDirl :  St.'insol. 
C.  bk,  bn,  yw,  ernli  ;  St  gyh-w.  j 
C.  pale  gu,  yw,  gy,  rdh-bn j  none  bright:  £f.  »«r  ;  odor 

Trp— trl.  eblorine. 
C.  clove-bn . .  cherry-r ;  gyh :  Sbtrp— op : 

Brittle. 

C.  w ;  gyh-bk,  gnh,  rh :  Tro— dmt 
C.  bb-gy,  yvb-gy,gyb-w,  ottea  yw.  on  ex- 
poenrf' 

C.  gn.  of  various  sliades  of  w,  bn,  bk,  and 

intermediate  shades:  Sblr}>— op. 
C.  pure  blue,  enh-b.  St.  w:  Sbirp— op. 
C.  gn,  bob,  gyb,  wb,  bkb:  Tip—op. 

C.  bk  :  Op.  [Tip— sbtrl 

C.  gj'h-bk,  ash-gy,  gnh,  deep  azure-b,  w: 
C.  w,  ywh,  gyh ,  gy :  Sbtrp— trl. 


C.  w,  ywh  :  Trp — op. 

C.  dark-gn,  bh-gy,  bnh,  brick-r:  Trl. 

Cgy;  gyh,  ywh;  not  bright:  Op— sbtrl. 

C.  w :  Trl. 


\it.  gel. 

Powder  greens 
the  blue  of  rUh- 

lets. 

A'lV, nebulous;  gel 
Pulv.  gel ! 
Heated  mitr.  gel. 


Fas  1  QKMigy,  trp.  ^aas. 

Fus.  dif ! !  Bor.  fas. 
Fus !  [zinc. 
Op.  Inf ;  w.  flocks  oxyd. 
On  ch.  fns.  intmn,  glassy 

globule. 
Op.  froths  J  fus.  dif. 
Op ;  fas.  glass :  Asr.  fits. 

dif. 

Op.  and  curls  i  in  enter 
flame :  Fns. 

Intum,  op,  ftis,  Tcsic, 

glass. 
Friable  in  caudle. 
Ftiv  dif!!  ^or.ftlS.dlf; 

gras»-gn. 
Fas.  dif.  < 

tflass.  J7^r.  fu8^  easily. 
Yw:  Fus. dif!! 
Fus !  bk.  scoria. 
Flame  gn;  inf:  ^tff.fns. 
Unaltered. 

Infus;  dec.  Hghiercolor'd 
Trp;  fus.  dill! 

Infus:  jjor.  ormge-yw. 

while  hut. 
Int.;  fus.  dif.  vesic  glsSS. 
Inftu;  w,  trp:  Bor.ttp* 

glass. 

Pus.  dif:  glob,  not  clear. 

Bor.  fus. 
InAis.  A^r.clear  globule. 
Fns.  gbis^  globule. 

Fus !  opaque  globolt. 
Fus.  dif.  glass. 
Inf:  Btr.  fas.  dif. 


dark  gnh-gy. 
lor.  fns.  easily. 


Fas.dif11 

Fus.  w.  enamel. 
Fus.  dif!  J7or.  slowly. 

Fns.  dif;  curls  up, 


tinguish  these  individuals  from  other  species.    They  may,  however,  be  confoimded 
with  pyroxene,  or  picrosmine,  lo  distingaish  whicll  may  reqoire  clOB 
and  comparisons,  with  full  descriptions. 
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.WiMHf  it/  SprritS. 

•"Biue  S|>af  ,  Prim, 
•Thiilite,  m.  FHm. 


»Acaiite,  370. 


Frim. 


Saasrarite,  334. 
^Babiugiunile,  363.  OntnUe 
•  Ambu*  416. 


Prin. 

Prim. 
Prim. 

Vole. 
Prim. 


Feldspar,  345. 
•Pericline,  S46. 
Atbice,  347. 
•Anorthite,  348. 
Xiafacadoriie,d44. 

♦Eudialytc,  410. 
♦  Turquoi^,  33G. 


M 

U 

(t 
II 


6 


*WitlMBitte,a60.  IDxap, 

Hypersthene,  308.  Prim. 

•  Uelepu/ite,  215.  aboui  G. 

Opftl,  m  15-6-6-6 

•Erlamite,  555 
Brucile,  405.  Primdimesi. 

*Latroliile,  849.  Prim. 

Mflagan»W4>  SpM|356./*r«fl» 

•ZwlUe,  674.  rcfiiv.ljMM«. 
•OIfliioiidine,354.  F«fe. 

Petalite,  335.  * 

♦bopyre,  401.M 


♦Bostamite,  358. 
CiiiBiiiingionite,366LiVMi. 

•Helvine,  lOJ.  Prim 
•Diai*porc,  316.  Prim. 

*Ligurite,393.  T\tU.rocl. 
*Backlaiidlte,3a8.  Prim. 


*Dtvidsoiiite,554.  Otanite 
]doenM,407.  Vote,  prim, 

*Obddian,  399.  VOc 


tt 
II 
II 
t( 

u 
II 


Sp.  Orar. 

3—3-1 

34 

II 

34—35 
3'8-9-9 

9-35— 3-6 
25—26 

,26—27 

265—28 
t« 

2-  85-2-95' 
28—3 

3-  ^-1 
^3^4 


Slructtm, 


Maauive,  v. 
iy:GrBii. 

IV,  long  pointed  cryst. 

Massive,  deav* 
V. 

n. 

IV,  clear:  Bias.  [mas. 

V.  Twin  crv't  tabular; 
V,  cleav :  Lam,  graa. 
V  :  Coarse  coL,  lam. 

V,  clear ;  Maa. 

VI,  cleav :  Mas. 
Heuilorm ;  no  cleav. 

lY:  Ooliuniiar. 

nr. 

IV,  dear:  Blu. 


J.ustre. 

Vii..p'rly.~ 
Yltmnis. 

VU . .  res. 

P'rly.,vil,res 
ViL  spleno. 


3  35-3  55  IV:  Mas. 


II 


<i 


3 — 31      Ma^;,  gran. 
31—3  2  IV:  Gran.  mas. 


6-6—7 

6-e-6 


« 


« 


ti 


.9-7— »8 
3-4-3-7 

I 

3-9-9-8 

24—2-5 


3  1—3-3 
<t 

<< 

3-4—5 


Vit ;  p'rly. 
P'rly,  vil. 
P'rly . .  vit. 
P'rly..  Tit 

Vitreous. 
Waxy,  dull. 

Vit.  and  p'rly 

Vit 

Mel-pearly, 
bngkt. 

Res. 

Vit . .  fca. 

Greasy. 
VitjKS. 


V. 

Y:  Mas. 

Cryst.  large  and  dJ»> 

tinct. 
II. 

Cleav.  mas, — col,  gran. 
Mas;  wanaMai  obal- 


Vit. 


Rad,  lam,  ren,  bot,  mas. 
Tiii&ool,div,8tel. 

I,  Crysi.  hemihed. 
V,  cleav :  Lkxa.  prisms. 


5— 7 

6-  5 

M 

6-7 
•I 


3-45— 3  5  IV. 
3-9-4 
9i^7 


I 


»9-3-^4 
:8>3-a-46 


23—9-4 
3 


iV,Leifi$  than  1  in.  long. 
IVi  museool. 

IV,  cleav :  Mas. 
U;  Mas. 

Mas. 

lU:  Bot,  Maa. 
IL 


Ad. 

Vil  .  .  re&in, 
p'rly. 

Vit. 


Peftrly. 

Vit  .  .  res. 
Vit ;  pearly, 

.splend. 
Vit.  m. 
Vil. 

rrlyj  Tit. 


Vit;.*rca. 

Vit;  p'rly;  res 
Vil. 
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 Color,  iH^pkoMtily,  (,  t.  

C.  aiiialt>b ;  wh,  gnh  :  Sbtrl— op. 
C.  rose-red :  SLsyh-w:  Trl—«bcii.  Grains 

ea^ily  sepaiaUc. 
C.  bn,  rdb-bn,  bkli^:  St  pale  pilk-,  or 

y  wh-gy :  Op. 
C.  w; . .  raountain-fin.  gnh-gy,  uh-gy. 
C.  dark  gyh-bk,  bnh:  Sbtrl — op. 
C.  bn,  indigob :  Sbtqi — Irl. 

C.  wh,  gy,  gnh,  bh,  rh,  r;  Tjr{^~«btii. 
C.  xr ;  y  wh,  rh. 

C.  w;  fr>  h,  rh,  pnh,  bh  :  Trp — sbtrl. 
C.  w :  'iVp — If  1.  Crystals  never  twins. 
C.  gf.  In,  rdh-bn,  gnh ;  play  of  eolon  b. 

1^  gn.  Sbtrl. 
C.  batk>r,  rose-r:  Op— -dHrl. 
C.  bb^ :  Sbttp— «p- 

C.  pale  moviataiB-,  aeargn :  Sburp— 4rl. 

C.  carinine-r.  pair  straw  yw.  in  certain 
dirt'clioiis  !»y  traiusinilted  liijht. 

C.  gyii-|  boii-bk,  cofiper-r :  Bt.  gnli^ : 
Sbtrl---op. 

C.  gnh-gy.  ^^     '.)iet  alter  expoMure,  aad 

lustre  aubmeiallic. 
C.  w,  fWy  r,  bn ,  gn ,  gy ;  pale ;  play  of  colors 
imens:  Trp>"^rl. 


in  some 
C.  liglit  gnfi-gy:  Sbtrl. 


C.  yw,  bn,  r;  applo^:  Sc  W;  jwh : 

•Trp— sbtrl. 
C.  pale  red. 


NoaetloB. 


No  action. 
No  action. 

No  action  [  -omp. 
Strong  mur.  de- 
Hoi,  wur.  daeom. 


No  action. 


SoLaxeHSiUea. 


C.  flesh-r,  baJb,  gnht  ywli:  Trp— durl: 

Bn.  on  exposure. 
C.  asparaf^us-gn:  St.  pearl-gy:  Sarface 

cryst.  roiitrii. 
C.  pale  smalt-blue,  milk-w,  gyh,  rdb : 

Trl— sbtrp. 
C.  w— Ui,rb,gnh:  Trl:  Brittle. 


C.  gyh-,  velvet-bk;  ofien  snotted  red:  St. 
light  gnh-gy :  Acts  slightly  on  the  mag- 
netic ncctllf. 

C.  light-gy ;  gnb,  rh :  Sbtrl— op. 

C.  aali'gy:  Trl--op:  Fibres  rather  inco- 
herent. 

C.  wax-yw,  ywh-bn,  sasMn^:  Sbtrl. 
C.gnlH{j,Juir-bn:  Bbtrl— irL 

[—trl 

C.  apple-gn;  sometimes  speckled:  Trp 

C.  dark-bn,  nearly  bk  :  Op. 
C.  b — w.  ceuiral  line  of  crystals  often  blue. 


Sol.partly,»i<.yw, 


and  the  edges  w :  Trp— sbtrl. 
Trl:  ~ 
1 

Trp^btrl. 


C<  gab*yw :  Trl:  Fianirible. 


_     .  anei 
C.  deep,  bn,  leek-gn,  oTive-gn,  colorless : 


C.  bk.  bn,  gy,  w,  none  bright :  Trl— abtrl. 
O.  leeK-gnrbh,  gyh,  w.  Trf-abtrl:  Tough. 

C.  yw,  idh,  gnh :  Op. 


SqL 


Loses  color;  int ' 
Soda  tip.tmcol.  globnle. 

Fnalbk.  globule. 

Pns.  difl  white  glass. 
Bk.  enamel ;  Bar.  violet. 
Loses  col;  infa«».  Bor. 

I'lis.  dif. 
Fus.  dif ! !  Bor.  trp.glaas. 
Fas.  dift  Sbtrp.  glass. 
On  ch  glaanr:  flis.dif!t 
Fus.  dif!  1 
Fn8.dif!t 

Fus.  leek-gn.  scoria. 
Colors  flame  gn.  J?er. 

fus! 

On  char,  ftisl  trp ;  op. 

on  cooling. 
Int. ;  fas.  dif.  bnh-gray 

scoria. 
Inf.on  cbarjpib-gy.  glob- 
nle. BttJoM  1  gn .  glass. 
Pus.  sobmet.  globale. 

I>ee.,opaq;ae;  infos. 

Fus !  clear  gnh.  glass. 
Pus.  diftAsr.ibsiywh- 

Fns.  w.  enameL  Aer. 

pale  amethyst  in  ozy- 
dating  flame. 
Darkbn ;  Itas.  bkh.  glass. 

Inf.  Bor.  bh.  glass. 

Phos,  friable;  inf. 

Qentle  hent  blue  phos;  on 
char.  s:la.v»y,  inf ;  Bor, 
trp.  glass. 
Fus.  without  efl^. 


Fob.  difl  I  Mi  ef.  bk. 

glass. 
On  char.  fiis.  with  efi*. 
Decrep.  violenttf. 


lufus.  Bor.  fus.  dif.  trp. 

Infus.  Bor.  trp.  glass. 
Fus !  pale  gn.  glass. 


h  us.  vesic.  giaiis. 
Whitens;  Lif.  S^r^toB, 

.lif, 

Fus.  gun.  glass. 
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Jfrnmst  Iff  Sp«*U: 

Sp.  Or  an. 

tMtrt. 

Buchulzite,  378. 
Epido(«,36d. 
Tin  Ore,  440. 

I' r  I  III 

Prim. 

Prim. 

G  7 
1  " 
« 

3  1—32 

3d— 36 
6-6— 7-1 

Columnar. 

iV :  Oran,  mas. 

II:  Mas. 

P'rly,  glistn'g 
Vi^i,  p'rly. 
Ad.  res. 

Spodumcne,  3G0. 

Pnm. 

6!>— 7 

31—3  2 

Ill :  Coarse  loi,  gran. 

Pearly. 

•UQmite.406. 
Axtnite,  896. 

Vttvn, 
Pnnt. 

K 
U 

3-9-33 

III. 

y,  Cry  St.  flat  and  acute. 

Vit. 

Vil,  splend. 

•Chryso|jte,3iHl.  Vole, 
basalt. 

•Tautoliic,  384.  Vclc  frhl- 

Ii 

u 

3-3— 3-5 
3-8—3-9 

Hi :  Qlob.  mas. 
IIL 

Vit, 
Vil. 

Neplirite.3a3. 

fi-6— 7-6 

8-9-31 

Manlve. 

Vit. 

Aiidaliniie,t  373. 

M 

Ill:  Col.,grM. 

Vit;..  p'rly. 

Churnet,  408.    Prim.,  vole. 

(1 

3  5—4  3 

I:  Gran. 

Vit;  res. 

•SphDcnUite,  400. 
duanz,  397. 

7 

u 

2-  4— S-6 

3-  6— S-6 

In  small  spher.  aggreg. 
VI:  Mas. 

P'rlv  .  .  res. 
Vit,"  res. 

•Boraciie,  40-2. 
lolite,  395. 
Sillimanite,377. 
SuiuruUde,411. 

Gtfpsum. 
Prim. 
Prim. 
Prim. 

" 

7—7-6 
u 

29-3 
•2-5— 2-75 
3-36-345 
3-5—38 

I,  small  crystals. 
Ill:  Mas. 

V^cryauloDg;  dl?. 

Vit . .  ad. 
Vil. 

Vit.  .p'rlr. 
Vil , ,  i^s. 

Turmaline,  379. 

Prim. 

7-8 

3-31 

Vi:  Col,  maa. 

vu. 

Enelue,  861. 

7-6 

9-9— 31 

IV. 

Vil. 

Zlicoo,409.  F«fe.jNrM».^. 

Beryl,  380.  Piim. 

7-5—8 

4-6-4-8 

2- 6 — 28 

II:  Qran. 

VI :  Coarse  col,  gran. 

Subadaman- 

tlne. 
Vil,  res. 

*Sapphirine.388. 
•S\>nterite,  391.  Vnwoius. 
*Oatranite,  419. 
Topaz,  390.  Prim. 

II 
II 

7—8 
75-8 

34—35 

43—14 
3-4— 3ti 

In  cleav.  grains. 
Ill,  clear. 

nr. 

Ill,  cleav;  Col;  mas. 

Vit,  splcod. 
Vit,  splend. 
Vit. 
Vit. 

Automolite,  38&. 

Prim. 

i( 

43—4-3 

1,  octahedral. 

Vit..  res. 

Dyslaite,  386. 

Prim. 

II 

45 — |g 

1,  octahedral. 

Vil..  res. 

Phenacitc,  382. 
S|nnel,t  384. 
Chrysobeixl,  383. 

Prim. 
Prim. 
Prim. 

3  I 

11 

8-6 

•JO  3 

3  5— 36  ' 
3-fr^-8 

VI,  rhombohedcal. 

1. 

\VL 

Vit. 
Vit. 
Vil. 

Sftppliife,  367. 
Diamond,  389. 

Pf9m, 

9 
10 

3-9-^ 
3-4-3-6 

VI:  Maa. 
L 

Vil— ..p'rly. 
Vil,ad, 

t  The  varietv  chiastoiite  of  th i >  ^wc\t»  has  oilen  m  hax^Uiess  as  low aa  5.  For  die 
peculiarities  oi  this  vaxieiy,  cee  4  3 13. 
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Color,  DiapkamHtff,  4^. 


Adda. 


hloKptpe. 


C-  w,  gy,  ywh  :  Trl— sbtrl. 

C.  dark  gn,  ywh-^,  bh,  ^y,  bn,  rdh. 

O.  w,  gy,  yw,  r,  bn,  bk :  Sbirp — op. 

C.  gyh-w,  gyh-gn,  gnbt-w :  Trl— sbtrl. 

C.  yw;  V.  rdh-bn:  Trp — trl. 

C.  cluvc-bu ;  .  .  plum-b,  pearl-gy  ;  Trp — 

C.  grass-,  oli7e-gii|  ywh,  boh  .•  Trp-Hrl. 

C.  Telvelpbk:  Op. 

C.  kek.gii ;  bh,  rdh,  gyli,  wb :  Trl^^abtrl. 

C.  pearl-gy,  flesh-r:  Tough. 

C.  r,  bn,  y w,     gn,  bk :  Tip— irL 

C.  bn,  yv, 

C.  vv,  vin!fi-b,  roso-r,  bii,  gu,  yw,  r:  Trp 

—op, 

C.  w,  gyh,  >*wh,  goh:  Sbtrp— trl. 
C.     boh,  ywh,  ywh-pry :  Trp— 4rl. 

C.  hair-l>n,  -vh  :  Tfl — ^btrl ;  Brittle. 
C.  bnli-rtd,  buli-bk ;  dark  and  in  ii  bright : 
Sbtrp— op. 

C.  bk,  bn,  gn,  dark-b,  r,  w;  Light  colon 

transparent,  dark  opaque. 
C.  inoimtain-gn,  b,  w,  aiWBjs  pale:  Tip 

— sbtrp, 

C.  r,  bn,  y w,  gy,  gn,  wi  none  bright  ex 
cept  some  red  tints:  Trp — trl. 

C.  gn ;  bh,  yh  ;  pale  except  emerald-gn : 
Trp— sbtrl. 

C.  paJe  sapphire^blae :  Trp— sbtrl. 

Colorless:  Traiisliieent. 

C.  clove-bn :  Very  brittle. 

C,  TV,-,  gn,  b,  w ;  pale :  Trl — sbtxl. 

C.  dirty-go,  bk,  b :  Sbtrlr-op. 


C.  yvh-bn,  gyh-bn:  Sbtrl — op. 

Colorlp's:^;  brisht  wme-yw,  rdh  :  Trp — op 
C.  r,bh,gnb,yh,bn,bk:  Trp — sbtri. 
C.gii;gta»^oliTe-gn,7wh,gyh:  Tip 
—trl. 

C.  b,  r.  gn,  yw,  bn.  gy,  w :  Trp— teL 
O.  w,  h^  r,  ]r,  gn,  bn,  gy,  bk:  Tip— trV-shlrl. 


Fas.  dif ! !  Bar.  dif.  trp. 
Bar.  on  char,  roet-tin. 

dif. 

Op.  inium.  esl"i  lus.  un- 

colored  glass. 
Op  ;  inf:  Bor.  trp.  glass. 
Fus !  im,  dark  gn.  glass. 

Darkened  i  inlus.  Bor. 

trp.  glass. 
Fus.  bkh.  scoria.,  mag : 

Bor.  clear  gn.  glass. 
Wh itena^  inf:  Bor.  clear 
glass. 

Inrtis.  Bor.  fus.  dif.  trp. 

f,'Ias.s. 

Fiia.  without  eflcrv.  bk. 
globule. 

Edges  enamcll(»(1. 
Inlus  :  Soda  i'us  1  el',  trp. 
1,'lass. 

Inituu fus.  w,  op.  glass* 
Pus. dif! lb,  trp.  glass. 
InAis.  Bor.  int. 
In  fus. 

Op.  Intnm.  £lect.by  heat. 
Intam.  in  strong  heat. 


Edges  rounded.  Bor.  trp. 

class. 
Infiis.  Bor.  intm. 


Infus.  Bor.  slowly  trp, 
glas?. 

Infu.s.  Soda  imperfect  fu- 
sion ;  if  re-fused  ox. 
zinc  (in  charcoal. 

Red  while  hot^  Bor.  did 
red. 

Infu.^.  /?(ir  trp,  glass. 
Infus :  Bor.  fus.  dif. 
Into.  Bor.  fus.  difl 

Inlte.  Bor,  fus.  dif. 


$Ciystnb  oeeaalonallj  preant  low  degrees  of  hardscas,  which  donot  mmilhit  aiiy 
decomposition  externally. 
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DETERMINATIVE  MINBSALOOT. 


ARRANGEMENT  OP  TTTE  MINERAL  SPECIES  IN  CLASS  II.,  SECTION 
I.,  SUBSKCTION  A.|  ACCORDING  TO  THEIR  SPECIFIC  GRAVITIES. 


Searbroite,  ' 

MelHte, 

Webstcrite, 
Colunnite, 
UdUoylite, 
Hjrdroboracite, 

Chabazite, 
G  melinite, 
Analcime, 

Kernliii-, 
Phillipsiic, 
Oml, 

Cnrysocolla, 
HeneheUite, 

Gismondine, 
Stilbiie, 

Natrolite, 
Ueulandite, 
Levyne, 
Brewstcrite, 
Oxalaie  uf  Lime, 
Mesotype, 
Scolecite, 
Epbtilbite, 
Huraulite, 
Gypsum, 
So<ialil«, 
Obsidian, 
N alive  Magnesia, 
Laumonite, 
Mesolite, 


1-4—15 
16 

1-H— 1  H 

1-8— 5i  1 

1-9 

«i 

3-2^1 
« 

2—2-3 
2—24 
2  11 
8-1— »2 
2 

21—23 

SM5— 2  25 

2  198 

21— 2  15  lol 

2  1—2  5 

»3— 23 
(« 

ii 

M 


Wavellite, 

I  Harmoiome, 


3^3—24 


AjwphylHie, 
nysclasilc, 
Thoinsunile, 
Comptonite, 
Davidsonite, 
Numalite, 
Feldspar, 
Gibbsite, 
Lencite, 
Pt>lnlit'\ 
Spha^rulite, 
MarmoUte, 
Nepheline, 
CarphosideriUi, 
Scrjx-ntine, 
Pericline, 
Picrosmine, 
"olite, 
Ehri'litc, 
Call/  Si>ar, 
Fablunite, 
Schiller  Spar, 
Albite, 
Alurasione, 
Pectolile, 
Killinile, 
Cluartz, 
Scapolilc, 
PhaxmacoUte, 


9-3-2^4 

M 
II 
II 

(I 


3-3—25 
«-3— 2( 
24 

8-  4-»5 

II 

II 

9-  4-26 

41 

2-5 

«-6— 2-6 
«( 

2-5— 9-7 

2: 
2 

2-  5— 2  S 

3-  6-2  7 

Ii 

(( 

2-69 
tt 

9-6— 2-8 
II 


2-75 
-27 


2-6— 8-2 

8-6&— 3-8 
u 

9-1^8 

H 
l< 
M 
M 

9-7-49 
It 

u 

27—3 


Beryl, 

Labrador!  te, 
Anorthiie, 

Talc, 
Pinile, 
Hopcite, 
Ekiinelonite, 
Amphodclite, 
Tabular  Spur, 
Osmelite, 
Glaucolite, 
Nopyre, 

Hyd'romagnesite,  2;8j-ajjl 
Haidingerite,  "  ~ 

Agalmatolite, 
Dolomite, 
Bolioiiilf, 
Common  Mica, 
Black  Mict, 
Anhydrite, 
Kudialyle, 
Tiirquois, 
Prehiiite, 
Cryolite, 

Carb.  Lime  and  Soda,  ** 
Carpholile,  " 
Ilerderile,  " 
Datholite,  " 
Boraciie,  ** 
Phenacitc,  " 
lG«hlenit«,  3^»-3i 


9-8-»9 

II 

It 

II 

3^8-3 

M 
U 
<t 
tt 
It 


Sotaectioa  B.  Streak  colored. 


♦^id."44ir^ — 

*Capper  Prath,  96&  Cap. 

0ns. 

•Red  Antimonjr,  631.  Jw- 
timtmy  orts, 
TangslicAcid,*ii)2.  Turng- 

sUn, 

•Earthy  Cobalt,  443. 
•Nickel  Green,  969.  WkUt 
nickd. 

•Uranic  Ochre,  S7L 
*CapreonB  BCanganea^iHX 
Flwnbie  Ochre,  961.  Lead 


HmrdmeMt .  Sp.  Org  p , 


0-  5 

1—  l-S 
n 


1-6 


3-7 

3-3-1 

9-94 

3-1-3*3 


Ben,  hot,  coatings. 

cleav :  Ren,  bot,  coL 
IV:  Tnlb,  dir. 

Mas,  polv. 

Bot,  earthy. 
Capillary  cryst;  pnlv. 

Massive,  earthy. 

Ben,  bot,  nafl. 

Has. 


Luttr*. 

DqU,  earthy 
Frly,  vil. 


Earthy. 
SabfcsfawiB. 


Res. 
DnU. 
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Nephrile, 

Euclasc, 

AiiLho^ihyUilc, 

Ankeriie, 

Aluiaiiiiile, 

Marg^ariir, 

Pyrosmaliie, 

Seybenite, 

Lazulite, 

Blue  Spar, 

Ambly^oaite, 

Erlaniie, 

TorinaUne, 

Rhomb  Spar, 

Wagnerile, 

Apatite, 

Mellilite, 

Floor  Spar, 

Thulite, 

BrucUe, 

Bucbomte, 

SpodamaiBf 

Humite, 

Scorodite, 

Wtltaamite, 

Btutamite, 

CummiagUMJie, 

Uelvioe, 

Bronzite, 

Axinite, 

Dreelite, 

Pyroxene, 

Acmite, 

Satissarite, 

Sphenc, 

Kpidote, 


K 

2^9—32 
II 

(«  j 
tt  i 

3—3  1' 


Hypersthenc, 


Si!li!iiaiiiie,  3-35— 3-45 
C!)ry>.'lit.',  3-3— 3-5 

Electric  Calaminei  " 
Arfwedsonite, 

He  I  f  pi 'Z  ire,  3-3' 


3  a— 3  4|Py.slaHe, 
3'3— 3  'ir)  '/,ir  :iiii, 

Flucerine, 
Microlite, 


tt 


II 
II 
i« 
i< 
II 

a-315 

3—32 

3—33 
II 

31—3  2 

If 

II 
II 
It 
II 

31—3  3 

ti 

II 
It 
II 


Yttroccriie, 
Babingtonite, 
Dias])orr, 
Sapi^Lirinc, 
Liguriie, 
Topaz, 
Diamond, 
Maneanese  Spur, 
Trinlilc, 
Diailo^M, 
Spinel, 
Kyanite, 
|Chrys.ibery|,' 
Stauxolids, 
Oarnel, 
Triphylinc, 
Spathic  Iron, 
Junkerite, 
Tautoliie, 
Anatase, 
Buck  Ian  Jiie, 
S,ij>[iliire, 
3  2—3  3  Willeinite, 
Troostite, 
Wiiherile, 
Automolite, 
Calamine, 
Bismntb  Ochre, 
Ostraniie, 
Heavy  Spar, 


3-9-^4 

II 


3-»-35 
<i 


34—35 
II 

M 
II 

345—35 
3-4-^G 


Cerite, 

Yltro-Columbilc, 
3      I  lt  d)  j  hane, 


4'5-4-8 

4-7 

4  7;>-5 
4-8-5 

53—5-4 

5  4—5-5 

55—66 
II 


Horn  Silver, 
White  Antimony, 
M<»lybdaicof  Lead,  5-7— 5-8 
PulyNphrtTite,  5-99 — 6-1 
Bismuth  Blende,    5  9— <j  l 
Corneous  Lead,  6—6-1 
**     iTung^state  of  Lime,  •  " 
3-4— 3  7,  White  Lead,  61— 6-5 
3-4—3-8  Leadhillite,  6  2—6  3 

Aiiglcj^iic,  6  25—6  3 

Plumbo-resinitc,  63 — 64 
Horn  Gluicksilver,  6  4 — 6  5 
Miuii  I'Tie,  " 
Tin  Ore.  6  5—71 

Vanadate  of  Lead,  6-6—6-7 
Dyoiylite,  6-8—7 
f  !crasite,  7 — 7  1 
3  8— 3  85;rqiigataieorLead,  T9^1 
3-8—3  9; 

"  Speciet  tn  <li«f  mA-wKU»% 
whose  $]xc  'i  flr.  L'n.'riiy  Aet 
not  b€en  dtu  named. 


3-^-36 

« 

II 

S-6— 3h 

<i 

3-8-43 

36 
37—39 


3-9-4 
II 


1 

Chenocoprolite. 
41 — 4-35  Arsenate  of  Iron. 
4  2—4  3  Tumerite. 
4  2—4-5  Pouhnablite. 
4*3 — i-4  Anbydrotu  Scoledtc. 

Fcrsterite. 
43 — l-biChildreniie. 


Snbsection  B.    Strrak  colored. 


C.  &  St.  bn,  bk  :  Op:  Fract.  earthy  ;  Soils 
Feels  light  on  account  of  its  porosity. 

C.  pale  applet . .  sl^-b:  8L  paler :  Trl 
— 

C.  elwRTwrt  St.  bnli-r:  Sblrl. 
C.  lemoii'TW. 

C.  bh,  bnh,  bk:  Op:  Seciiie. 
0.  applo^,  gyli,  tr :  8L  giih'V. 

C.  solplnir'jrw;  tah,  rdh;  gently  heated 

C.  and  St.  bh-bk:  Op. 

C.  between  tnlphiur-  a&d  teaum-jw :  St. 

paler. 

18 


^.w.  coating. 


BfiePT.,  jw.  ioL 


Dec !  flame  <m  ?  blackens 
fu?.  steel-gy.  pearl. 
Fttt!  OB  eh;  Tolatili2«d. 

Gfeenish. 

Bar.  blue. 

Darkens;  on  eh.  ancB. 
Oreen. 

Bn;  inf:  Bor.  violet  and 


us!  reduced  to 
lead. 
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garnet  of  Hfttin.  Hmriuut. 
Blade  Copper,  551. 

Copper  ores. 
♦Melanochroiie,  2-16. 

•Minium.  Lead  ores. 

•Hising*?ritf ,  449.  CaU 

spar. 

*CobaU  Bloom,  231. 


Vivianile,  333. 

»Orpimiral,  I>37. 
•Realgar,  536. 

'Copper  Mica,  866.  Cop 

ores 

»Blae  Copper,  501. 

OraV'Vacke 
Sulphur,  538.     VtOe.,  ^c. 

•Liroconile,  i260.  tV>p.  ores 

•Unnile,  373. 

•Miargyrite,  539. 
•Ughi  Red  Silver,  534. 

Cinnabtr,  636b 

•Gronstedtite,  997. 

•Dark  Red  Silver,  533. 

•Sordawaliie,  567.  Prim. 

Cube  Ore,  917. 

*Apiia»esite^Sfi3. 

*Ataeamlte,Q64.  VoU.^^c 

Cupreous  Auglesite,  249. 

Lead  ores. 
'Vaaquelinite,  Lead 

ores. 

*Bfe1aiiochioite,SI6.  Lead 

ores, 

*Cliromate  of  Lead,  iM6. 
*Ca]edofi{te,848.  headtm. 

•Fyrort1iite,496.  Gnmite. 

OUvenite,  363. 


(« 

K 

2 

about  3 

15-25 

3—25 


u 


d>6 

IC 

25—3 

it 
M 


3 


Sp.  Om. 


Stnuture. 


Lmttr*. 


Mas,  puiv.  coatings.  lEariby. 


5  75 
46 

3—31 


I  III;  cryst.  lab;  Ma». 

Ma"!,  p'llr. 
Gleav.  ijid,s,  gran. 


3-9— 3    ' I V,  full :  Stel.  fib.  coatr 

ings. 

2  6—2  7  ,IV,  fol!  imit,  mas. 


Ill,  fol :  Imit,  mas. 

i 

3  4—3  7  IV :  Mas. 
3-5— 9-6  VI,foll;Maf. 
3-8— 3-89  Spher,  smf.  cryst. 
9-9-1     III:  Has. 
2  9—3     III :  Mas. 
3- 1-3-2  II,fol!:  Qnii. 


50-53  IV 


3—1 


*Qreeo  Irou  Ore,  228. 
•Cacoxenlte,  9S8.  Brown 

irt>n  orf. 
•PyrargiUite.379.  GramU.^^—b 
Anketiie,  1».  3~ 


64--5-6 
^^8*1 

5-  7— 6-9 
3 

4'l-4-9 
4-4— «-5 

53—55 

6-  7-6^8 

^-1 
6-4 

9-1— »8 


VI:  Mas. 
VI,  cleftT:  Maa. 
VI,  fol  U  Col,  KD,  mas. 
VI:  Bdas. 
Mas. 
I:Ma8. 
IVj  Div. 

III,  deav:  Mas,  in 
grains. 

IV,  cleav. 

iV:  Imit,  mas. 

ni. 

IV.  Coliiniutr,  mas, 
III:  Dir. 


Res  i  glim. 


Pearly— ad. 
eartoy. 

P'riy;  met, 
vlt. 


P'riy— 1 

res. 
Res. 


Frly..vit,»d. 
Bes,  weak. 
Res. 

Vit,  res. 
Frly..ad. 

Sa1miek..ad. 

Ad. 

Ad . .  met. 
Vlt. 
Met-ad. 
Vit. 
Sabadamaot. 
P'riy. 
Ad . .  Tit. 
Vii,  ad. 
Ad,  feint. 
Res,  gliiD. 


Long  tUa  imbed,  ciyst. 


4-  1-4-3  III.  Col,  div,  fib,  imii, 

I  ma.s. 

17—8 

5-  3— 3-4 


2  5 

9«-3<9 


Mas,  ren,  eartby. 
Dir.  fibres. 


II:  Mas. 
VI:  Has. 


Ad. 

Res. 

Ad . .  vit,  and 

p'rly 

Res;  UulL 

SiUcjr. 

Shining. 
Vit..p'rly. 
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C.  Ml,  Ui:  Friable;  scarcely  soils. 

C.  hyacintJi-r ;  orange-r;  leiuun-ywou  ex- 
posure :  St.  brick-r:  Sbtzl— op. 
C.  aarora-red. 
C.  bk:  St.gn)H;7,  Imli-yw:  CroM  ftact. 

cnrthv. 

C.  cfiui.'yun  and  poar  h-biossom-r — ^peari- 

gy,  gnh:  St.  miler    Dry  powder  deqp 

larender-b.  Lam.  flex. 
C.  {MUe  bkb'gii-'indigo-b:  8t  bli*v— b: 

Lam.  flex    Powder  of  iff  mliieral 

cru-shed,  U-.  »  r-bn. 
C.  kmon-yw    >st.  paJer:  Sblrp— dKrl: 

Sect:  Lam.  flex. 
C.  bn^^ht  aurora-r:  St.  orange-yw— r: 

Senile 

C.  emerald-gQ,  gra^iss-gn:  St.  paler:  Trp 
— irl. 

C.  liidic»b:  St.  Icadrgy;  shining:  SeetUe. 

C  and  ai.  siilplinr<yw,  idh,  gnh:  Tip— 

sbtiL 

C.  sky-b— vefdigris-gn :  St.  piUer:  Sblip 

— tri. 

C.  emerald  aud  grass-gn;  apple- gn :  Si 

paler :  Trp— sbirp :  Lam.  brit.,  not  flex 
C.  iron-bk :  St.  dark  cherry-r :  Bbul— op. 
C.  eoehineal-r:  St  cocbiQeal-r— aarora-r 

Sbtrp — sbtrl. 
C.  cochineal-r— bnh-r,  lead-gy :  St,  scar- 

let-r,  bah:  Sbtrp — sbtrl. 
C  bnh-bk:  St.  dark  leek-gn:  Op:  Lam. 

elastic. 

C.  iron  bk— Irrid-gy:  St.  cochincaUr:  Sec- 
tile  :  Trl— op. 

C.  gyh-,  bh-bk:  Beeones  rdb.  on  expo- 
sure: St.  liver-bn  :  Op. 

C.  olive-gn,  ywh-bo,  bkh,  graj>s-gn :  St 
pale  olive-gn — bn :  Sbtrl. 

C.  dark  venligris<gn— sky-b:  St.  veidlgris- 
gn :  Sbtrl. 

C.  olive-,  grass-gn,  bkh-g&:  8t.app1e-gn: 

Trl— sbirl. 
C.  line  azare4);  St  pale-b :  Trl— ebtiL 

C.  bkh-,  olive-gn :  Si.  siskin-gn ;  bnh :  Trl 
— op. 

C.  between  cocb.  and  byacinih-r ;  lemon- 
yw  enezposnre:  Sc.  briek-r:  Sbtrl — op. 

C.  hyacinth-r:  St.  orange-yrv  Trl  Sect 
C.  deep  verdigris-,  monntaiii-t,'n ;  St.  ^nh- 
Trl. 


Sol. 


w; 


C.  and  St.  tnik-bkj  ywh-bn,  if  weathered 
Op. 

C.  gn»  bn :  St  oUve-gn— tat:  Sbtrp— op. 

C.  pisiachio-gD,  bkh,  ywh:  Op— SbtrL 
C.  ywh-bn:  St.  ywh. 

C.  bkh  :  odor  argiHaceous  when  heafi^d. 
C.  w  i  gyh^dh,  bnh ;  darkens  on  exposure } 
8l  bn:  Tr^-^iik 


No  J 

NU.  sol.,  no  ef. 

Sii.  hijl.,  no  cf. 
Ehlnte  ail.  sol. 

Nit.  sol.  n  l"ume>- 
Pulv.  gel  1  wimr. 


.  partly  sol. 


'Vil.yw.sol,lioef. 


Sol.iit<. 


Sol.  nit. 
fiC  slowly. 


Fas.  bn,  cry  St.  on  cool- 
ing. 

Fns.  Rl(^ule  of  lead. 
Low  neat,  mag;  higher 

f'ls.  bk:  Bor.  y\vii-:,'n. 
Darkens;  on  char,  arsen. 
Bor.  fine  blue. 

Dee;  loses  color;  fiis. 

dark  Ul.  acoiia, 

netic. 

Fames  of  snlirib.  and  ti^ 

aen. 

On  char,  burns  b.  llame, 
all iarf( )us  o<ior. 
Op,  arsen;  [ua.  bk.  glob. 


Burns  at  low  temp.  b. 
flame. 

Loses  eolor  and  trpncy ; 

arson. 

Op.  y  w  ,  lus.  bk.  glob. 

[timony. 
Fnmes  of  snlph.  and  an- 
Fns.  b.  flame ;  sal.  and 
arsen. 

Wliolly  volatilized. 

Froths  a  little,  not  lbs. 

Dec;  fas,  bh,  flamei 
sulph. 

Fns.  dif.  bkb.  globule: 

nor.  £ni- 
Luw  heul  r  ;  higher,  int. 
r.  powder:  On  ch.  ars. 
Del.  fus !  arsenic,  fumes. 

Flanio  h.  and  gn;  muri- 
atic t  tunes. 
Indleates  cop.  and  lead. 

Intnm;  fbs.  gyh.  glob, 
containing  lead. 

Fus  !  bn.  cryst.  on  cool- 
ing, (slag, 

Bkns}  dec,  fns.  shining 


Gently  heated  inflames; 
fbs.  nk.  enamel. 

Unalt ;  on  ch.  fus.  wiUl 

detl.,  met.  glob. 
Bn.nndbkjlnfiw. 


Bkns.  mag.  ini\is. 
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DETBRMIKATIVB  MINBRALOOY. 


Ji'mmu  aj'  Spuitt.  

•Bro3uniiteJ9g7.  Cop.  ores. 
Green  Halaehiie,  965.  Cop. 

OT€S. 

Blende,  S30. 

Red  Copper  Ore,  418. 

Pyrookorphiie,  dll. 
Eachrolte,  966.  Prim, 

Blue  Malachite,  254. 
Bismnth  Bleade,  906. 

*CroddoUte,  448. 

LilKilu'uile,  262, 

•Caxphoslderite,  996. 

♦Pyramialite,  996.  Priei. 

•Herrerite,  990.  Ale.  0m. 

Red  Zinc  Ore,  413.  Pnm. 
•Bronziie,  300.  Fnm. 
Flacerine,  196. 

•Rctidanlite,  550. 
•Xenotimp,  Wl. 


3*5-4-95 


tl 


11 


tl 


4—5 

4— 4-75 
425—5 


•Erinite,  'i.'jO.  Cop.  ore!.  \i-b—b 
Pseud()..Malachite,261.  «« 

Cop.  ores, 
OrUuU;,  425.  Frim. 


•Diopta.^,  257. 

Pvtochlore.  419. 


Prim 


'SubsesquiAuate  of  Ceri- 
um, 196. 

Tri]'lii«»,  214.  Prim. 
Brown  Iron  Ore.t  451. 

Hansmannite,  437. 
Wolfram,  436.  PriM. 

*aSntedfte,  430.  Prim. 

Chromic  Iron,  447.  S^rp. 
Pitcbblcn  ii\  13r>, 

*hK»pjttf  401.  Prim. 

Psilomelanik-,  -130. 
•iBschynile,  429.  Prim. 

•Monazitp,  .'»fiO. 
•Brookiie,  417, 


5—55 
(I 

M 
II 


6& 


u 
II 


5—6 


II 


6-5-6 
II 


Sp.  Qr»v. 


4-  6-4-9 

5-  9-€ 

6-  ft-Tl 
3-3-3-4 

3-8— 39 
5-9— 6-1 

3-9-8«3 

3-6~3b 
9-6 

3-  3-9 
4*3 

54—5  ti 
32—33 

4-  7 

45-4-6 
1 

4  1—4  3 
39-3-3 

4  2 — 43 
4-7 

n  1— 3  B 
3y— 41 

4-7— 4-8 

7- 7-4 

36—37 
43-4-5 
64— €-5 

9-»>3 

4—  14 

5-  1—66 

4-8—5 


Stnutwn, 


L,tutre. 


fir 


vr 


IV:  rib,bol,ni«i,cott-!Vit ,  ad  sil- 

ings, 

I,  clear :  Fib, 

I :  Fib,  mas. 


IV:  ImiL  mas. 
UI. 


IV :  Bot,  majs. 
I:Qlob,  col. 


FHb; 
mas. 

nr. 


Renifonn, ; 
VI:  Mae. 

Ren,  3  oblique  ekav. 


ill,  lul:  Mas. 

Iv.folhLwb, 
VI  ' 


VI,  cleav : 
II,  cleav. 

[stniet. 

Tinp.  cryst :  concentric 
III:  Col,  bat,  mas. 

liOikg.  acic.  exTMals. 

VI. 
1. 

I:  Mae. 

Mns,  rleav. 
Ill:  Bot,  mas. 


II: 

III,  elear:  Cdane  col. 


II. 

I :  Ma.s. 
Bot,  mas. 

Mas. 

Mas :  Bot,  mW. 
IV:  Mas. 

IV. 
III. 


kv,  earthy. 
Aa;  Tea — sub- 
mei. 

Ad.  .sob-met. 

Res. 
Vtt. 

Tit,  ad. 


Res. 

VII,  p'rly. 

Subadamant. 

Met-p'rly. 

Vtt. 

Res. 
Res. 


Ad. 

Vit. 

Vit,. 
Res . 

Vil. 


Vil. 


res. 
viu 


ad. 


R 

Ad;  submet} 
earthy. 
Sabmet 

Snbnui. 

Splcnd. 

Subiuet, 
Submet, 

Vit 

Snbmet, 
Res. 

Vit ;  ■weak. 
Met-ad. 


t  For  the  various  forms  which  this  very  varvinjj  species  may  present,  refer  to  the 
full  descriptions  of  the  species,  f  461.  Specular  iron  often  aasames  a  non-meiallic 
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CWt,  l>im)tkm»*»tf,  ire. 

CTemeiiECgnTTVn.  - 
C.  sa:  St.  piler:  Trl— op. 

C.  Yv,  Im,  bk,  gn,  n  none  briglit:  St.  w, 

ro,  bD. 

C.  cochineal-,  carmine-r :  St.  bnli-r,  Sbtrp 

— sbirl.  Often  Coaled  with  pn.  malachite. 
C.  gn,  bn  ;  gy:  Si.  yw:  Sbtrp— sUrl. 
C.  brii^ht  cmenldrgn:  St.  pate  appl»4pi ; 
Trp— tri 

C.mamAk,  hkMn  St.  paler:  Trp— sbtrL 
C.  dark  hair-bn;  yw,  gyj  ftnw^yw;  St. 


jwh-gj:  Trp — op. 
and  St. 


C,  and      lavendei'lk,  kek-ga.  FibroB 

nmewhat  elastic. 
C.  dark  oIlTe-gn :  St.  oUre-gn:  Sbtrl. 

C.  and  St.  straw-fw:  St.  glimmering; 

Feel  LTi-asy. 
C.  pale  lirer-lai,  gyh,  gali:  St.  paler:  Trl 

—op 

C.  pistachio-^  emerald-gtt,  gnm^i  St. 

ywh-gv;  TrL 
C.  r ;  jrwii :  St  orange-yw :  Sbtrl — op. 

C.  dirty  leek-gD,bkh;  bn,  ash-gy ;  St.  same. 
C.  tine  yw,  rdh,  bnh:  Sbirl— op;  St.  w, 
ywh. 

C.  bk ;  dark  bn :  Trl — op :  St.  gnh^. 
C.  3rwh-bo:  St.  pale  bn:  Op. 

C.  emerald-gn,  graas-fo:  St.  paler:  Sbtil. 
C.  emeraU-sB.  bkh:  St. pater:  Trl— ibtri. 

C.  bk  .  .  ash-gy :  St.  bnb-gy. 

C.  emerald^,  bkh:  St.  gn:  Trp— trl. 
C.  rdMn:  St  dear  pale  bn:  sbtrl— op. 

C.  fine  yw,  rdh,  bnh :  St.  fine  yw :  Sbtrl— 

C.  i£hch-bn :  St.  ywh-gr:  Sbtrp— op. 

O.  bn,  ywh,  bkfi,  not  bright :  St  fwh«bn : 

Sbtrp — op 
C.  bnh-bk:  S 


Sol 


Sol.ef:«d.-  Sol. 

mur,  no  ef. 
SoL  hotiul,  no  ef. 

ELmiL 


Nit.  sol.,  except 
silica. 


ii.eol.Boef. 


hc^nut-bn;  Op. 


C.  dark  gjrb-,  bnh-bk:  St.  dark  nUk-bn: 

Op. 

C.  brown. 

C.  iruii  bk,  bnh :  St.  bn :  Infos. 
C.  gyh-bk,  !ron-bk,  gnh,  boh,  relvet-bk: 

St.  bk:  Op. 
C.  gyh-bk,  velvet-bk:  often  ^potted  red: 

St.  pale  gnh-gy :  Op— sbtrl. 
0.  bk,  darksteel-gy :  St.  rdh-,  bnh-bk :  Op. 
C.bn:  bnb-yw:  St.  dark  gy,  nearly  bk: 

Trl — op. 
C.  bn,  smokj-r:  St.  rdh-w. 
C.  hair-taa;  orange  jw^  idh;  St 

Trl— op. 


SoL  mmr.  no  ef. 


Sol.  nit  no  ef. 
NU^mMT.  sol 


Blackens ;  infias. 
Bk.  B»r.fy»i 

High  bent  line  fiunee; 

i&Aia 
On  char.  OMt  copper. 

Fu.s.on  ch.  cFA'st.  on  com- 
Al certain  heatonch. re- 
daced  with  defluratioo. 
Bk:  Ftti.oneli.l«r.  ga. 
Dec;  flu.gtea. 

Foil  bk.  gtaMi  ■Uning. 

First  bnb.  glob,  tben  rdb- 

^y.  met ;  lastly  met.  cop. 
Bk :  fu&  dif.  inag :  Bor. 

i"u3. 

Odorous;  fumes,  rdM»; 

f'u.s.  bk.  slag. 
On  char.  w.  tummt  Fm. 

bk.  glob. 
InAn.  B»r.  yw.  glass. 

Bkns,  inf;  t»or.  r.  when 
hot,  eoloftesB  on  cool'g. 

Inftas:  Asr,  milky  gkb. 
whencooL 

Fust  Tesie.  sabmet. 


Intam.  ywh-bn ;  fus.  ef. 

vesic  bk  ;  Bor.  fus  ! 
Dec,  rwh-gn  flame.  Inf. 
Y«b4ib;  toa.  difl  Bor.ym 

trp.  glob,  in  ox.  flame. 
S'u./.yw:  Sol.«t«f.|B'ka5  iuf :  Bur.  like  fiu< 
odorous!  fumes.!  cerine. 

Fus !  bk  scoria- 
Bk.  mag ;  inAu. 


Hot  m«(r.  odor ! 


AAir.jnl}  odor  I 


Fiui.  inozyd.  flame  ame- 
thyst globale. 
Dec ;  fus.  dif  met.  glob, 
cryst ;  phos  deep  r.  glob. 

Bor  fine  gn.  glob. 
Inftu:  J9er.  gy.  scoria. 

Pus.  without  intnin. 


Swells;  rw;  bofi  dark 
[op. 

Inl :  Bor.  on  cb.  fu.s.  y  w. 


Wre,  a  red  color,  anillaccou*  aspect)  low  hardness,  and  a  fine  granalar  or  lenticolar 
ttmctm  SeeltfC 
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DBTBRMINATITB  MINBRALOOT. 


*Sodidite,  381.    FWc.,  <f^. 


Yi  iiito,  450. 


Prim. 


♦Feigusoniie,  ^  Prim, 


Brncitc,  405. 
Hypersihene,  303. 

•Allanitp,  423. 
♦Acmiie,  370. 

RutUe,414. 
•TiMrile,4M. 


Har4m*t9. 
5-5-6 


II 


Pr  im.  5  5 — 6'5 


Prim. 
Prim. 


It 

C-6-5 
It 

IC 


•Polymignite,  431.    Prin.  O  b 


TmOre,4ao. 
•GMotiBite,4flf7. 


Prim. 


♦TitaniferoM  C<rile,  488. 


G-7 


3  8—4  1 

31—  3  3 
33—34 

3i^  1 

32—  33 

4a-43 
4*6^'7 

47-4-9 

6-6-71 

4-4-3 


iAUtrt. 


TTf^.  

III :  Col;  mas. 
VL 

IV:  Gran,  mas. 
IV,  foil; 


V:  Acic;  mas. 

IV,  loug  pointed  crysl. 

II:  Mas. 
BfassiTiB. 

Ill,  usually  Uiiu  and 

striated. 

U:  DiT,fib}iius. 


Snbmet. 

Pracl.  surf, 
vit,  splend. 
Vit ;  . .  res. 
Met-p'rly. 

Snbmet;  res. 
Vit ; . .  res. 

Ad — met-ad. 

Vit,  ws. 

Submetaliic; 


A&RANOBMBMT  OP  THE  MINBBAI.  8PBCIB8  IN  CLA88  II.,  SBCTIOIT 
X.,  8UB8B0TI0N  B.,  ACCOBDINO  TO  THEIR  SPECIFIC  GRAVITIES. 


Green  Iron  Ore,  1*7— 3lHiaii|gerite, 
Sulphur,  9— S-llPjrrwmaHte, 

Pyrorthilc,  21— 2  3  IJranite, 

Cubaltic|Manganese.  2  24  Cupreous  Manga- 
Sodalite,  9*3—2  4  nese, 

Pyraeillite,  S-d.Brucite, 
~  «  'Crocidolitc, 

2-5— 2  G  Bronzile, 
8-6— 2-7,Orthite, 
99— 3  Diopia.se, 
Acmite, 


Carpbasiderite, 
Copper  Mica, 
Yivianile, 
Cobah  BkMNO, 
Liroconitei 
I^pyre, 
CimOre, 
Copper  Froth, 


11 


fi 


Cronstedtite, 
3  Caooxenite, 
3— ailEuciiroto, 


3— SliHypenthene,  3-3— 3-4 

3— 3*3|Orpiment,  3-4— 35 

31— 3-2  Realgar,  3  4—3  7 

Triplite,  34—38 

CEratedite,  3  0—3  7 

Libethenite,  3G— 38 

Allanite,  3  2—4  1 

Wad.  3  7 

Broehantite,  3-7— 3-8 

Bine  Copper  Ore,  3-7— 3-89 

Blue  MdMhile,  3-8-3-9 

3-3— 3-4  Yeniic,  3-&-4-1 

Brown  Iron  Ore,  3  9 — 41 

Qreen  Malachite,  4—4-1 


3-1— 3-3 
II 

38—3-3 
<i 

II 

u 

(( 


II 
II 


i^'HiGVlON  II.     LUSTRE  METALLIC. 


ffiSTtMeroory,  46i6L 
•Iodic  WmiMp,  m- 


Molybdenite,  52^1.  Prim. 
•Stembergite,  522.  Silixr\ 

ores. 

♦FoUatad  TaUiuiam.681. 
♦BilttUliiWrXiMifl^  681. 


•Auro-TeUttrilc,464. 
ted,  468.  vAi^^ffnm, 


Uurdmttt. 

Boft 

1—15 

(4 
II 

13-U 

45—4-8 
4  1—43 

Liquid. 
Foil  mas. 

IV,  fol ! ;  tab.  ma*. 
VI,  fol !  fol-moj. 
Ill,  fol !  rose-like  agg. 

8ilvsr--ir,8ab- 

met. 

Shining. 
Lead-gy,  gnh 
Black. 

It 

7—7-1 

11,  fol  1  gran. 

Bkh.lc«d-g3r> 

II 

u 

8-1-^ 

10-U 
U-19 

[cryst.  lam. 
Ill:  Small  cry.st.  and 
I :  Membranes  and  glob. 

Shining. 

/ 
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 Color,  J)taphMM€it]f,  ire. 

C.  gvh  bk,  a.sh-(?y,^7>s>VB-bi  8B>      8t.iaeL  mU. 

paler  ;  Trn— Irl.  j 
C  irun-bk,  aark  gyh-bk:  St.  bk,  gnh,bnh :  .V/wr.  .sol. 
Op. 

C.  dark  bnh-bk ;  bn.  in  ihiu  scales  and  tri : 

St.  pale  brown :  Op. 
C.  yw.  gnh,  bn,  r — li^ht:  Trp — sbtrl. 
C.  gyh-,  bnh-,  ^h-bk  ;  copper-red ;  Si. 

gnn-gy:  Op — ^bl^l. 
C.  bob,  gnh-bk :  St.  gnh^iy :  Op— sbtrl. 
C.  bnh-ofr,  ywh,  gnh:  St.  pale  gnh-g^y: 

Sbtrl— ^)p. 
C.  rdb-bn.  ywh :  St.  pale  bn ;  Trl— op. 
C.  Uc;  bnh:  St.  dark  tn;  frangible. 


Gel.iMl. 


C.  bk;  op:  St.  darkbn.  Fract.  brilliant 

subract. 

C.  bn,  bk,  r,  yw,  gy,  w:  St.  pale  g)'h-bn : 

Sbirp— op. 
C. gnb-bk,  dark:  Sl  gnb^:  mftrt-op. 

C.  bUi4iB< 


Insol. 

Gel.hotiMl. 
Acted  on  by  adds, 


Fas.  dif.  w.  gftaae.  "~ 

On  char.  bk.  eriobule. 
Gnh-y w :   tnfus :  Bar. 

ftis.  dir. 

Fu.v  dif ! !  loses  col.  op. 
Inf :  On  ch.  gnh-py  op. 

glob.  Sol.  in  borax. 
F^oUui;  black  scoria. 
Fob.  bk.  glob.  mag. 

Inf :  Bor.  y\vh-r.  pla'vs. 

Pale  bnh-r;  Iiilu^ .  H<>r. 
fus.  iron-colored  glob, 

Unalt.  Bor.  fus!  colored 
globule. 

Infiu:  B«r.  on  char,  re- 
duced to  meial. 

Dec :  vivid  glow;  on  eh. 
swells,  gyh-gn. 

Swells. 


Gadoiinite, 
Psilomelane, 
Aphanesite, 
Psoud.vMalachtie, 
Pyrochlore, 
Ratile, 
nerrenie, 
Chromic  Iron, 
Atacaiaile, 
Red  Anttmmy, 
Xenodme, 
Hinittm, 
Thorite, 
Blende, 
Fluccrine, 
SitbaesU  of  Cerium, 


1 

3 
4 

41—  4-2 
4  1—43 

42—  13 


4-3 

4:1-^5 
44—45 
4-4— '16 
4-5-46j 
4-6l 
4-fr-t7 
46—4  9 

4-7 


Hau«:mannlle,  47 — 1  R 

Pulytnignite,  4" — ly 

Monazite,  4"8— 5 

iEschynite,  5  1—5  6 

Miargyrile,  53— 53 
Cunreons  Aoglfr- 

siic,  fi-S— 5-5 
Light  Red  SilTer, 

Red  Zinc  Ore,  " 

•Melancxhroite,  575 

Dark  Red  Silver,  5-7—5  9 

Fenrnonite,  6'8— 6'9 

Rea  Copper  Ore,  S'*^— 6 

Ri<inuth  Bi.MKic,  :y[i—€  \ 
Chromaie  of  Lead,  6 — 6*  1 

Caledonite,  6  1 

PiickUeade,  6'4-6& 


Tin  Ore,  6  S— 71 

Pyroraorphite,  68 — 7  1 
Wolfram,  7—74 
Cinnabar,  8—81 

Specieswhosc specific  t^ravUy 
has  not  bun  determined, 

TmiiBr<ti'e  Ochre. 

Nirko!  Grpcn. 
Uraiuum  ( >chre. 
Plumbic  Ochre. 
Black  Copper  Ore. 
Sordawante. 
Vaiiquclinite. 
Beudantile. 
Bruokite. 

Titaniferoos  Cerile. 


SECTION  II.     LUSTBJB  METALLIC. 


C.  tin  white. 

C.  w,  ywh,  gn ;  bk.  specks  of  met.  silver : 

Lam.  flex. 
C.  (exiemal)  nearly  bk :  Lam.  flex. 
C.  pure  lead-gy :  Seetlle;  1am,  flex. 
C.  dark  pinchbeck-bn ;  tariii.*-h  violet-b: 

Traces  on  paper :  Lain,  flex  1 
O.  btadrtsh  lead^ :  Lam,  flext  SeetOe. 

C.  tin-white:  Elasilv  reduced  to  powder: 

Sertil.'. 

C.  silver-w  . .  brass-yw ;  rather  IwiUle. 
C.  lMd«r:  MallMiat;  Soils. 


m.  eC 


Solf 

Sol?  kO. 

Sol.  nil. 
SoLlwtmr. 


Fns !  on  ch.  flame  violet, 
glob,  of  silver  obtained. 
Yields  Milph.  andsilrer. 
Infus;  .sulph.  odor. 
Oneh.b.  flame:  Sol^. 

On  ch.  fus!  w.  ftunes, 
flame  blue. 

On  char,  fus !  flame  b ; 

fumes. 

Fas  1  ptugent  odor. 
Fwlf  fa&tile. 
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DBTSRMIMATITB  MIIISRALOOT. 


•Hiaiiigeriie,449: 


Graphite,  547. 
•Molvbdic  Silver,  511, 
•CobaUic  Galena,  5iy. 

Graij-macke. 
•FeathurOreof  Lead,  515. 

^Onphic  TcUnriam,  507. 

•Gray  AntimoDy,  SUl 

•Vitreous  Silver,  505. 

Prim. 

•Telloric  Bismnih,  587. 

•fiionite,  SOS. 

•Biamnth  SUver,  4101 

Pyrolusite,  443. 
♦Miargyritc,  532. 
•Anliuuuiial  Salpharet  of 
saver,  m 

,615. 


•NaUve  TeUnrium,  479. 

♦Acicular  Bismuth,  S-ifi. 

•BritUe  Silver  Ore,  509. 
Sulpkuret  of  Bismuth,  535 
•Anenid  of  Copper,  483. 

'CUnsthaUte,  590. 


*Se]entd  of  Lead  &CopjaO 
•Ciimalnr,535. 
.  •TeUiirie8Uver,506.  TtU- 
Mw  nek. 


•Eucairito,  503. 
BistUttth,  m. 


PftM. 


•Arsenical  Antimony, 516, 
•Polyba^ile,  5(*8. 
•Varvacite,  445. 
•Dark  Red  8Uv«r,  533. 

yitreons  Copper,  500. 

•Bournonite,  496. 
Galena,  518. 


Native  Copper,  471. 

Native  Sih-nr,  165. 
•Native  Gold.  m. 
Capillary  Pyiiies,  195. 
Variegatea  pyrites,  433. 


It 
II 


2-3 

(C 

2^5 

u 


II 

fi 


It 
11 
<« 


Hvimest. 

Sp.  Qrav. 

SOU 

**'  a.1 — 

i— • 

Soft 

IC 

II 

7-3—8 
<i  0 

i.e.  a 

o  1 "  'If  o 

A 

9 

4'5^-4*7 

tt 

71— 7-4 

It 

7*&— 7-A 

II 

2  2-5 

II 
II 

4.1a  

*t  0  »? 

5-2— 5-4 
5-5~6-6 

11 

CI 

5'7— 61 

» 

6  1—6  2 

II 
u 
*t 

6-3—63 
6-5-«-6 
4-5 

II 

« 

Clear,  mis;  gran. 


Bk|  shinioK. 
Dtrkiitm-Uc 


Pol-mas ;  gran. 
VI:  Cleav.  ctyst. 
Small  grouped  cryst 

Mas. 
CapUlaiy  eryacala. 

HI:  Acie;  eol;ina8. 

Ill,  cleav:  Div.  col ;  I  Lead-,  .steel 

Rb ;  mas. 
1 :  Capil;  retic;  mas. 

VI,  foil 

Acic ;  maf. 

Ill :  Had  :  col :  Mas. 
IV. 

Ill,  clear:  Mas. 


Pnieaiael'gy 

Lead- . .  sleel- 
Bkh.  lead-^. 


Ill,  cl.  parallel  Avith  P; 
col.  parallel  or  dive 
VI:iItt. 

Acic ;  col  J  mas. 


III. 


Bkh. 

Bk.  [red. 
Darkdieiry- 

Steely, 
Tin-white. 

Bkh-gy. 

Iron-bk. 


Ill:  Acic;  fol;  fib;  mas.  Lead-gy. 
Maa.  and  diflKminaicd. 


,31 


8-81 
8-419 


63 

63-6-3 
4d-4'7 

fi 


5-7- 5-8 
7-&-T7 


8-5-8-6 

lO-U 

13—30 

6-«'l 


Mas;  seJdoni  col. 


Mas. 
VI,  cleav :  Mas. 
Coarse  graa.  masses. 

Mas,  thin  films. 

I,  CJCAV. 

Reniform  ma.ssc.-i. 
VI:  Tab.  kexag;Ma8. 
Cryst :  fib.  rad. 
Yl :  Gran,  mas. 

IILMas. 


III.  Mas. 

I,  cleav  I  gran. 


I :  Fib.,  mas. 
I:  CapiL,fiU, 
I :  Cap.,  mas. 
Ca^&iy  cryst. 


Dark-gy. 


Red. 
Shining. 

[nail,  wh 
Impressed  by 
8Uver-w . .  r. 


Bk.  nUend. 
Bk. 

CocUnaal'T. 
BUi.lead-gy 


Steel -gy — bk. 
I«ead-fQr. 


Coppex-red. 
Shining. 

Pak  gyk-bk. 
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CLASS  EMT0O2B1.. 


'U6 


~      C»Ur,  DiofkmiUf,  iff. 

cue:  Cross ftaet.  aoMrthy;  Lmtresttb- 
met. 

C.  iron-bk ;  dark  steel-gy :  Op :  Sectil«. 

C.  pale  steel-gy :  Elt^oti  ir  In  tUa  huniiHe, 
C.  lead-gy  .  .b:  Soils  a  liiile. 

C.  lead-gy:  Lmtre  gliiitening  snboiet: 

Sectile. 

C.  pure  tted-gjr  i  veir  aectUe. 

C.  lesd-fjr . .  8teel-gy ;  tarnish :  Lam,  sab- 

C.  bkh-,  lead-gy :  Malleable. 

C.  pale-steel-gy— «ilvec-w:  Lam,  elastic: 

DoiLs  paper. 
C.  lead-gy  cochiiwftl'r. 

C.  lia-w,  gjh;  tamlsli:  Seelito. 

C.  iron-bk— Ml. 

C.  irun-bk:  Lus.  met,  met-ad :  Op. 
C.  li^,'hi  steel-gy . .  silvef-w. 

C.steel-gjr:  Seedle. 

CUn^w:  Bather  brittta. 

C.  pale  bkb- lead-gy ;  liglu  cupi*cr-r.  tar- 
nish ;  ywh. 

C.  in>u-bk;  Stictile. 

C.  lead-gy:  Sectile. 

C.  between  tin-w.  and  brass-yw:  Fr.  fine- 
grained: Easily  frangible. 

C.  Iead-g7 . .  hi  rather  sectile. 


C.  lead-gy  .  .  violet. 

C.  lead-gy,  Ixih-r,  cockineai-r :  Sbirp-^p. 
C.  lead-gjr . ,  steel-gy. 


C.  silver-w  .  .  lead-?^' :  Ductile. 


No  action. 


iVtt.sol. 

SiU.  fetid  odor. 

Sol.  nit.  • 


Mht.  strong  odor. 


ttag;fbs.dirr^ 


Dilate  n\l.  sol. 
Hot  ml.  sol. 


Inf. 

Fus.  in  candle  \  bar.  b. 

Fus!   in  candle;  w. 

fumes. 
On  ch.  fiis !  dark  gy.  met, 

glob  i  flame  gnh-b. 
Fas  n  on  ch.  odor  of  snl- 

phur. 

Iniutn,  lus ;  glob,  of  sil- 
ver. 

Fosil  Toll  yw.  on  ch. 

Burns,  violet  flame  and 
odor  ol  horse  radislL 
Pus  I  oz.  lead  dtbiannilh 

on  char. 
Bor.  amethyst,  glob. 

Fus;  f  iiiiiL's  .'^ulim.  &  ant. 
W.  vapors,  sulph;  w. 
met.  glob. 

Fus  t  w.  ftoaesi  ai^ini. 

Fus  !  on  ch.  gnh.  tamt^ 
Tol,  w.  fnm^. 
Past  b.  flame,  salph. 

Fus !  sulph.  aud  atuim. 

Aisen.  fiunes,  fhs.  gyhr 
bk.  slsg. 

Fu5.  Odor  horsc-ratli.^h, 
blue  Aame  on  char.. 
rdh4m. 


iVtt.soI.  red  fumes 


Volatile. 

On  char.  fus.  bk.  mass  : 
In  glasi>  tube,  colors 
tube  yellow,  ^on  char. 

Odor  hurse-radi.'^h;  fus! 

C.  silver-w,  inclined  lo  r;  subject  to  tar-  Soi.       /  solution  Fut.!  vv>l.  y\v.  on  char. 


Ill  it  nif.  sol. 


nish 

C.  tin^w,  aidendenir- dnll. 
C.  iron-bk. 

C.  iron-bk,  sieel-gy:  Ltistre  snbmet 
C.  iron-bk — lead-gy ;  . .  coch.-  red :  L.  met- 

ad.   Trl— op. 
C.  bkh-  lead-gy:  St.  sonudmes  shining: 

Sectile. 

C.stecl-gy,  bkh-Iead-gy, iron-bk:  Brittle. 
C.  pore  lead-gy:  Raiher  sectile. 


white  if  dilated. 


Ftu  1  fumes  ars.  and  ant. 


Deo.  fui.  b.  liame, sulph. 
and  antimony  fumes. 
NiL  sol.  Fus.  in  oxvd.  Hamc  ; 

sulph  :  Inlus.  in  redii- 
cincf  tlame. 
Nit.  sol.  Fumes  ansenic  or  ant. 

Dec.  fus.  Sulph.  odor, 
finally  on  «har.  glolju 
Lead. 
Sol!  na.r, tones.  Fus. 
Sol.  nit.  jFus. 
mt.  not  sol.  ;Fqs. 
Nit.  pale-gn.  sol.  Pus.  Bpt.  violct-blue. 


C.  copper-red  ;  Ductile  :  Malleable 
C.  silver-w ;  gyb-bk.  tarnish.  Malleable. 
C.  gold-yw;  wh:  Sectile;  malleable. 

C  brass-vw — bronze-yw,  and  steel-gy. 

C.  pinchbeck-bDi  copper-r— bh.  tafuish :  iVt/.  sol.  except  Odor  garlic ;  w.  fumes; 
Brittle.  '  siUca.  I  bh.lism«. 
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0£T£&MINATIVe  MlNfi&ALOOY. 


Jiamtt  •f  9ptim. 


♦Amalgam,  IGT.  Orex  jMcr.  ^ — 3  5 
*Newkirkite,  446.  Hed  ke-  3—^-5 

*Zlnkeiiite»6U.  Ant.  am. 

•Native  Antimony, 473. 
•Benhiexite,  5iS. 

r 

•Native  Anpiiic,  475. 
•Slromeycriie,  504. 
Gray  Copper,  497. 
^Mukganblaide,  599. 
Blende,  SSO. 
Copper  P)Titf  s,  40  J. 
•Tin  Pyrites,  4%.  Fnm. 
Tcnuaotite.  499. 
•Antimottial  SUver,  474. 


Magnclic  Pyrites,  1^. 
*  A  rse  1 1  i  c  a  I S 1 1  ver,  476. 
Manpaniif,  441. 
Platinum, 

Seybertiie,  301.  Prim, 
JS'ativ'o  Iron,  458. 
Brown  Iron  Ore,  451. 
*SelenpaIladlte,  469. 
*Palladiiun,  iCA.PUUinum. 
Ciichtotuic,  455.  Prim 
Hatismannite,  437. 
Yttro-Columbile,  433. 
•Nickel  SUMne,  477. 
•White  Nickel,  480. 
Wolfram,  436.  Prim 
LeDcopyrite^iBB. 


35 
3—4 

2-  76— 4 

3-  5-4 

M 

(1 
(I 
l( 
t< 

35—45 
4 

5 


Copper  Nickel,  479. 
•Arsenid  of  Muganese, 

488. 

Chromic  Iron,  447.  Strp.  5  5 
Nickel  Glance,  4B1. 

Cobaltiiie,  486.  Prim 


•Cobalt  Pyrites,  487.Pni». 
♦Terarsenid  of  Cobalt,  486. 
•Pitchblende,  435. 
*Antimonial  Nickel,  478. 
p8iiomelane,439. 
Colvmbite,  434.  Prim. 


Ytiiitc,  450.  Prim 
Mispickel,  483.  Prim 
Snccnlar  Inn,  452. 
Magnetic  boo  Ore,  453. 

Franklinite,45i,  Prim. 
SflialtiBe,  484. 

♦Mohsite,  456.  Prim. 

White  Iron  Pyriles,  «0. 

•Braunit.-,  438. 
Ii'^n  I'yriU'S,  491. 
•Polymignite,  431.  Prim. 
Iridium,  460.  Plalinum. 


45—55 


5—55 

<i 

i< 
n 


II 

II 

5—5-51 


5-6 
tt 


6"5^ — 6 
55-r6-5 

M 


105—14 
3-8—39 

5-9-S-4 


5-6— 5-8 
62—63 
4  1—5 

3  9-41 

4-  41 
1—42 
43—44 
43—45 
9-4-9*8 

45—47 
94 

43-44 

1^19 
3—3  1 
7-3— 7-8 
3-9-4 

II  R -12  5 
i  4—1  H 

4  7—18 

5-  3— 5-6 

6-  4—6-5 

7-  1-7-4 
7-9-T4 

7-6-77 

5-  5—5-6 

43—45 

6—  63 

6iJ-64 


I :  Mas. 

In  small  needles. 
VI:  Bftt. 


Stre*k. 


VI.,  cleav :  Lam.  mas.  ^TiOpW* 
Long  prisms ;  fib.  mas. 


VI:  Imit,  col. 
Massive,  gran. 
I.  Tetiahed. ; 
I,  cleav :  Mas. 
I,  clear  I 
II:  Mat. 
I :  Mas. 
I :  Mas. 
llf»Uaa. 


VI;  Ma.*^. 
Mam,  lam  j  mas. 
Ill :  Col,  mis. 
Irreg.  ma»e^  gvalns. 
Fol!  mas. 
I:  Mas. 

Ill :  Mam,  bot,  mas. 
VI,  Hexag. tables,  fol! 
Grains,  rad.  structure. 
VI,  cleav :  Mas. 
II:  Mas. 

I :  Mas. 

I:  Mas.  [ma.'!. 
Ill :  Coarse  col :  lam : 
III:  Mas.  ' 


III :  Mas. 
Bot; 


I;  oeLetynti  Mas. 
I  - 


I:  Mas.' 


6-3-64  I:  Mas. 

6—61  Radiated. 

6*4 — 6  5  ;Ma5,  boi,  grains. 

Thin  hexag.  plates. 
4 — 4'4     Bot,  mas, 
5  9—8     III :  Mas. 


38—4 
6—62 
45—51 

5—  5-1 

48-6-1 

6-  4-6*6 


6-65 

II 

46-4-9 

ti 

4-8—49 

4-8-^-1 

65 

47—4-9 

6-7 

19—31 

III:  Col, 
III:  Mas. 

VI:  Gran, 

I.  m&s. 


I;  Mas. 

I:  Imit;  mas. 

VI. ;  often  twins. 
Ill:  Rad:  eraalsimas. 

II :  Mas. 

I.  Imit.  mas.  [striated. 
Ill;  crystals  loac  and 
VI :  Qralns. 


Tin-w,  lead 
Shining. 

Dark-pn. 
Yw,  rdh-bo, 
Gnh-bk. 
Bk. 

Bdh.gy. 
Tin-w. 

darkgyUdr. 

Rdh  bn,  bkh 

SttL-]-t:i-;i  v. 
Pale,  rdh-bn 
Shining. 
Ywh-hn. 

Stcel-gy— w, 

Metilk. 
CheBti|.tNi. 


Dark  rdh-bn 
Gyh-bk. 

Pale  boh-bk. 


Bn. 


Dull  lead-gr. 
Bk. 

Rdh4m. 

Rnh  bk,  sliin 
Dark  rdh-bn, 

Imh-bk. 
Bk,  gnh,  bnh 
Dark  gyh-bk. 
Cherry  red, 
Bk.  frdh-bn. 

Dark  rdh-bn, 
Gyh-bk. 


Gyh,  bnh-bk. 
Bnh-bk. 
Bnh-bk. 
Dark^bn. 
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CLASS  BNTOOiBA. 


i4r 


Color,  Dii^kamttg,  4<. 


C.  »ilver-w :  Brittle. 
C.  MlUam^k:  Loftre  net,  splendent. 

C.  steel-gy. 

C.  lin-w :  Rather  brittle. 

C.  dark  steel-gy,  gyh-b,-  pineU)eck*1m; 

oHcn  iridescent.  [Brittle. 
C.  tin-w,  Icad-gy,  tarnishes  to  darV-gray : 
C.  steel-gy:  Sectile. 
C.  steel-cjr . .  irqu-bk ;  Ratiier  brittle. 
C.  Iniii4«;  taraJdi  1m :  L.  mboMi. 
C  bn,  hk  Trl— op:  L.  submel. 
C  l  i  a>s  ;v;  ofteu  tarnished. 
C    [<  1 1    v.  3rwh:  Briule. 


C.  bkb-]ead-gy ;  tarni^  daxk-^. 
C,  silver-w,  tin-w. 

C.  bronze  yw . .  copper-r. 
C.  sf Iver-w ;  tarnished  often  bkh :  Sectile. 

C.  dark  steel-gy  . .  iron  bk :  Sbtrl — op. 

C.  perfect  steel-gy  :  Ductile. 

C.  idh-bn :  Lustre  hubmet — pearly. 

Ciron-er:  Acts  on  the  magnet ;  malleable. 

C.  Im,  bkh-bn,  ywh-bn :  Sbtrp— op ;  not 

C.  w,  gyh-w:  Brittle.      [act  on  magnet. 

C.  stetl-;^ — silver-w:  Malleable. 

C  dark  iron-bk:  Op: Brittle : slightly  mag 

C.  bah-bk.  »         /  6 

C.  bk  :  Op;  Lustre  submet. 

C.  steei-gy . .  eilver^w :  Brittle. 

C.  tin-w. 

C.  dark-gyh— btth-bk:  Op. 
C.  silTeiv w . .  steel-gjr :  Brittle. 

C.  eomer-red :  Brittle. 
C.  gj&w. 

I  mag. 

C.  Iron-bk  .bnh  :  Brittle:  Often  «Hghtly 
C.  silver-w,  steel-gy. 

0. 8ilver-W|  idh. 

C.  pale  steel-gv,  r<lh ;  tamisb  copper  red. 

C.  Icad-gy  .  .  stc«l>er« 

C.  gyb,  bnh,  velyet%k:  Los.  submet, doll. 

C.  liafhi  ooppf.T-r  . .  violet ;  Lustre  splend. 
C.  bk.  gj'h— dark  steel-gy:  Brittle. 
C.  gyh,  onh-bk  i  bk :  Lustre  submet. 

f^nbiiiet. 

C.  Iron-bk . .  dark  gyh.bnh :  Bruilc.  Lus. 
C.  silver-w  . .  steel-f<y  ;  Brittle. 
C.  daxk  steel-gy — irun  hk. 
C.  irott'bk;  attract,  by  mag. 

C.  iron-bk:  Acts  on  the  needle. 
C.tinFW..tteel-gy. . 

C.  iron-Mr. 

C.  pale  bronze-yw;  ^b  rr,-h  Brittle. 
C.  dark  tmh-bk :  Lustre  submet :  Brittle. 
C.  light  bronze-yellow.       [met,  splend. 
C.  bfc  :  Fracture  brilliant :  Luitre  Sttb* 
C.  lin-w,  pale  steel-gy ;  Brittle. 


NU.9o\. 


[copper  plate 
Sol.  «0.  sdrers 

Pulv,  mur.  fetid. 

Sit.  lelid. 
Sol.  nit.  go. 


Dilute  iM<.  sol. 


Hot  nit-mur.  soL 


Sol.  strong  n*vr. 

Hot  mvr.  odor. 
Nu  action. 


On.  cnating  mU. 


Mur.  sol.  odor. 


Merctiry  vol. 


Fiis.  in  candle;  before 

blowpipe  vol. 
Past  w.fiunea. 
Fnst  ftnnes  of  ant  bk. 

lag.  ma^^.  [\v.  fumes. 
Garlic  odor,  bb.  flame  j 
Pus! 

Fus ;  fumes  arsen,  ant. 
Pus.  dif ! !  (fumes, 
lufus.  strong  hett,  w. 
On  char.  fas.  dif. 
Sulph.  fames;  fiis.bk. 
Arsen.  fumes,blue  flame. 
Fume$  ant;  gy.  glob; 

finally  glob,  of  silver. 
Sttlph.  odor;  fus. 
Onnfe  odor :  ftis,  elob. 
Infus ;  Borjvkmi*  glob. 
Infns. 
Inihs. 

Bk.  and  magnetic.  InfVis. 
In  tube  red  ringof  .solen. 
Infus ;  xnth  sulphur,  fus. 
Unaltered.  (S^ob. 
Oxyd.  tlaine,  aBMJiyit 
luf.  Ilor.  sul. 
Partly  vol ;  w.  on  char. 
Arsen.:  PAM.brit.  class. 
l>ee.lba.dif;A9r.gnJwnd 
Fus.no  arsen.odor.  Pkoi» 

deep-red  glob. 
On  char,  fus;  arsen.  odor. 
Bums  b.  flame ;  falls  to 

fowder ;  high  heal  ars. 
:  Bor.  fine  gn;  i'u.s.dif. 
Dec!,  Sul.  arsen.  sub- 
limes in  glass  tube. 
On  char,  arsen;  bk.  £,'lob. 

mag;  Bor.  b.  <^[ob. 
Dec  !  on  ch.  Dor.  b.,  su). 

Onch.ars;  yw.  coating. 
InAis:  Bm*.  gray  seoria. 

Antimony  suMunSSL 
.ffor,  violet, 
ilnltas:  Asr,  lbs.  dit 

Pus.  glob.  roa]». 
On  char,  j^lo!  inriL 
Infus :  Bor.  gu.  glass. 
Inflis:  Bor.  oxyd.  flame. 

rdh.  glnss.  [fumes. 
Infus.  nii^h   heat,  zinc 
Arsen.  odor,  fus.  j^yh-bk. 
pearl}  mag:  BoT,\>,g}asa, 


Sol.  mur.  odor. 
Sol.  nit. 
Hot  SMW.  sol. 
Hot  mur.  sol. 

Hoi  mur.  sol. 
Pulv.,  red  flumes 
nit. 

Sit.  sol. 

Hot  mur.  odor.  ,  

SOL  hoc  %it,  ex-  Odor  of  .sulph.,  r.,at  high 


Snlph. 


flieatfln. 


[c«|itsul 


Inf.  Bor.  ftasl  co\.  glob. 
With  nitre,  strong  odor. 
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DBTBRMINATiyS  MXNBRALOOT. 


ARRANGEMENT  OF  THE  SPECIEB  IN  CLASS  II.,  SECTION  II.,  AC- 
CORDINO  TO  THBIR  8PBC1PIC  ORAyiTTBS. 


Plumbago, 

Hisinfjcrite, 

Seybertile, 

Newkirkite, 

Yoiitc, 

Brown  Iron  Ore, 
Manganbteade, 

Blende, 

Copper  Pyrites, 

Psilomelane, 

Slernbcrgite, 

Oliveniie, 

On/  Cooper  Ore, 

TiBpyr&eii, 


S— 2-1  Manganite, 
8 — 3'1  CJiroraic  Iron, 
"  jTennaatite, 
3*8— S-9(Crie1itoBite, 

3-  8— 4Grny  Antimony, 
39 — 4|Varvaciie, 

8*9 — 4* l' Magnet ir  Pyrites, 

4—  4-  liMoIybdenite, 
4-^-9^  White  Iron  Pyrites, 
4 — i  \  TIausmannitp, 

41—13  Polymignile, 
"      Bra  unite, 
4-1— 5,Pyrolusile. 
4*S-^-4lSpecul«r  uon, 


4-8— 1-4 
4-3-4-5 


48—5-1 
6-2—5-4 


Fratiklinite, 
Miargj'rite, 

2Unkenite,  " 
44— I^Ytan^OoluDdiite,  fr-»-»5 
<-6— 4-7  Rionite,  5-!V— 
'*     lAntimon.Suri  Silver,  " 
"     lArsenidof  Mang.  " 
4-&-4-etJameKmiie,  5'ft-6-8 
4'8— 4'9fVltreoi»  Copper,  •* 
4-7_-4  R Native  Arsenic,      5-C— 5  8 
4-7— 4  9  Graphic  Tcllurium,5  7— 5  8 
4-8—4  9  Bournonile,  " 

4  &-5  Dark  Red  Silver,  &  l-^9 
4-8-6- llNative  TeUoriom,  fr7-4i-l 


CLASS  III.  HYPOG^A. 


MiAeral  Caomcliottc,  643. 

BItomen,  544.  ' 
Retinilf,  54*2. 

BUiuj^ouK  CoaL  648. 
£illmeile,M8. 

Amber,  510. 

•Memte,639.  Brmeoal. 


M»*iut*.  \  sp.  Ox 


Soft 


Soft 

0-  2 

1  i>— 2 

1—  3^6 
IS-9-6 

It 


0^66 


Cryst.   {Trains  ;   BBaD  Pvariy^ 


109—125 


acic.  crysi. 


'1  07-1  I'i      lif!  ur  liquid. 
11 — 1  Ifj  Kuuadi;^!  masses. 


li-15 
1-4 


1—11 
1-6—16 


U: 


Resioous. 

'Resinous. 
Suh-rt'siiious. 

Resinous. 
8abaiet..res. 

Res. 

Res..vil. 


BXPLANATION  OP  THE  ABBREVIATIONS  WHICH  HAVE  BEEN  EM- 
PLOYED, AND  OF  THE  MANNER  OF  U8INO  TBB  PRECEDING  CLA8* 
8IFICATI0NS. 

117.  The  italicized  words  following  the  names  of  the  sperio.^i,  point 
out,  very  generally,  the  kind  of  strata  in  which  the  species  occur,  tind 
also,  in  some  instuiices,  the  associated  minerals.  We  have  omitted, 
luDweyer,  any  statement  of  the  rock,  when  the  species  aie  fimnd  in 
both  primary  and  secondary  strata.  The  abhremlions  employed 
■re  as  follow :  ^ 

Prim.        Primitive.        |V(»lc.        Volcanic.         jGran.  Granite. 
Amyg.      Amygdaloidal.  |Serp.        Serpentine.       (Limest.  Limestone. 

Ilie  Roniin  munetals  in  the  column  of  stniotnre  designate  the 
erystallographic  class  to  which  the  species  belong,  as  follows ; 

L  Monometriai.    IIIL         Trimetrica.      |V.  Tiiliuata. 

IL  Piflwiriea.      IIT.         Uoooclinata.    IVL  Tetraxuna. 
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Variegated  Copper,  6—6-1 
Nickel  Glaoce,  6-ff4 

MiNpickel,  " 
A'  icular  liismulb,  6  1 — 6  "2 
Arsenical  Antimony,  6"2 
Brittle  Silver  Ore,  6-9—6-3 
Polybasite, 
StrDincyerite, 
Cubaltine, 
Cobalt  Pv  rites, 
Nickel  Siibine, 
Pitchblende, 
Fiil]i!juro[  Bismuth, 6-5 — G  6 
Terarsenid  of  CobAlt.6-6-^  7 
Native  Antimonj,  6-6—6  8 
Claustbaliie,  68—7  2 

Foliated  Tellurium,  7— 71 
Vitreous  Silver,  TJ--7  4 
Woliram, 


ia-90 


Leneoprrile,  7-3—7-4  Native  Ctold, 
MohrbSlc  eUver,     7-9-«  Plttirinn, 

Columbitc,  "  IridiWB, 

Naii  .  c  Iron,  7  3—7-81 

Telluric  BlsmiUil,  7*5— 7  6  Minerals  in  this  svi-Kctian, 


63— <'.4 
6-4-65 

M 


Gatena, 
CiBnabw, 

Riiflluret  o 


u 


Telluric  Silver, 
Cobaltic  Ottena, 
Native  Copper, 
Arsenical  Silver, 

Aiitimonial  Silver, 
Auio-TeUuritt!, 
Native  SUwr, 

Amalgam. 
Native  Lead, 


7-fr-7-7 
r  Lead,  »1— 8  2 


fMl  km  imtmmid. 


8-412  Iodic  Silver. 
8-4—8-5  Flexible  Silver  Ore. 
8-6— 8-6  Bismuthic  Silver. 
9-4  Feather  Ore  of  Lead. 

9  4— n  ^^  Eurairitc. 
10— lllCapiliary  Pyrites. 
"  iBertlnente. 


ion— 11  Selcnpalladile. 
II— 1-2  While  Nickel. 
Palladium,         II  8—12-5  Ant imontal  Nkkel. 
Native  Mercury,     13— 14|M<»l^tc 


CLASS  III.  HYPOGiBA. 


C^ior,  JJiapkaHtttf.  ^-e. 

C.  w;  Feel  nol  gttaKfTYAiH/e, 

CUdi^Ni:  Sfatrl-flp:  Baade,  flexible. 

C.  bk,  bnh,  rdh,  jnr :  Fraetare  eoachoidal. 
C.  1i?ht,  ywh-ba,gn,  jrw,  r,  te;  atriped: 

Sbtrii — up. 
C.  and  St.  bk.  or  bn :  Opaque. 
C.  bk,  boh)  oAmx  iriaedJj  tanush«d :  Op 

C.  yw,  r,  bn,  V :  Trp— trL 

C.  honey-yw;  idb,  boh:  St.  w:  Tip— trl 
Sectite. 


 BSowpift.  

Inflames !  bams  wltS 
mwhsnBoke;  maybe 
fhied  into  an  of  ty  lui'd. 
Burns  with  yw.  flane, 

bitaminous  odor, 
hflameal  bitam.  odor. 
Inflames,  peculiar 

grant  ixior. 
Burns  with  much  flame. 
Boms  with  little  or  no 
flame. 

Ruin-  with  yw.  flame 

and  agreeable  odor. 
Not  inflam.,  blackens  in 
candle,  derompoted  in 
boiling  water. 


The  lollowiiig  are  the  explanations  of  the  lemaining  ablirevia« 
tions: 


Ad. 

Adamantine.' 

Met. 

MeialUc. 

Ply,  P'lly. 

Pearly. 

Res. 

Resinous. 

Splend. 

Splendent. 

Subnet. 

Submeiallie. 

VU. 

Vitreona. 

Diet. 

Distinct. 

lad. 

Indistinct. 

Perf. 

Perfect 

Imp. 

Imperfect. 

Em. 

Eminent.  - 

Cletr. 

>  CleavaUe. 

Agg,  aggreg. 

Bot. 

Col. 

Columnar. 

Cryst. 
Del 

CrvBtaUine. 
tMiqtMnenl. 

Div. 

Divergent. 

Efll. 

EHHorescent. 

Fib. 

Fibrous. 

Fol. 

FoUaied. 

Imtt. 

Imitative. 

Mam. 

Mainiiiillary. 

Mas. 

Orunuiarlf  massive  and 

amorphous. 

Pulv. 

Pulverulent. 

Rad. 

Radiated. 
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C. 

B,  bh. 
Bn,  bnh. 

Bk,  hkh.  . 
Gn,  gnh. 

Yw,  ywh. 
W,wb. 

Op. 
Trt. 
Sbtrl. 

Trpoey. 

sr 

T. 

Pr. 

Sect. 

AigiL 

Lam. 

Fkx. 


Stalactitie. 

SteUukir. 

Tabokr* 

Color. 

Blue,  bluish. 
Brown,  brownlsli. 

Black,  b'ackish. 

Green,  greenish. 

Gray,  grayish. 

Red,  reddish. 

Yellow,  yellowish. 

White,  whidsk. 

Opaque. 

Translucent. 

Subtran--liiri"nt. 

Transparent. 

Transparency. 

Subiraxispareiit. 

Streak. 

Taste. 

Fracture. 

Scctile. 

ArgUlaceous. 


Ef. 


Flexiblfl. 

Atids. 

Muriatic  acid. 
Nitric  acid. 
Sulphuric  add. 

Effenrescence. 


Sol. 

Insol. 

Gel,  gelaL 

Precip. 

Sil. 

Sol. 

Decomp. 

Eic'i. 
Pulv. 


Char. 

PAm.  ) 

Fu9,  inAn. 
IDif. 
Vol. 
I  Dec. 
iDefl. 
Dct. 
Exf. 

lint,  intum. 
iGlob. 
iVesic. 
lUnalt. 

Bkns. 

Mag. 


PJu>s. 
Sulph. 
Ars, 

Ant. 


Soluble. 
Insoluble. 
Gelatinize. 
Precipitate. 

Silica. 
Sulphur. 


Except. 
Pulverized, 

Charcoal. 

i Borax. 
Carbonate  of  Soda. 
Salt  of  Fboqihania. 
FoBfUe,  influibte. 
Difflcidt,  dificiittlr. 
YolatUe. 
Deenpdata* 
Deflagrates. 
Detonate. 
Exfoliate. 
Intumesce. 
Globular. 
Vesicular. 
Unaltered. 
.  Blackens. 
Magnetie,  or  eapable  of 
artin;^  on  raa^  needle. 
Phosphurescent.  [odor. 
Sulphurous  fumes  and 
Arsenical  fumes  and  al* 
liaeeona  odor. 
I  of  antimony. 


The  interjectional  mark  (!)  following  a  word,  is  equivalent  to 
the  intensive  adverb  very;  it  is  a  substitute  for  the  word  easily, 
when  following/Mji6/c ;  when  doubled,  as,  (!!),  the  assertion  is 
still  stronger.  The  latter,  employed  as  follows, /ti«.  di/Uj  implies 
that  fiision  takes  place  on  the  edges  only. 

An  asterisk  has  been  affixed  to  the  names  of  species  not  known 
to  be  American. 

The  expression,  fol .',  desio-nates  a  highly  foliated  structure,  and 
very  easily  separable  laniiiisB,  as  in  mica. 

Fol.,  a  highly  foliated  structure,  but  lanunsB  less  easily  separable ; 
as  €mkjfdrUe^  notftM  magnuia. 

Cleav an  eminent  cleavage ;  as  in  calcareous  spar^  galena, 
^  Cleav.,  cleavage  obtainable,  but  with  less  facility ;  as  in  ce/es- 
tine,  spathic  iron. 

The  colors  of  usual  occurrence  in  a  particular  species  are  sepa- 
rated from  those  of  occasional  occurrence  by.a  semicolon  (;).  INro 
dots)  as . . ,  between  two  colors,  signifies  ^i/Aining  to,  as  w . .  r, 
white  indinins^  to  red  ;  and  when  written  ;  .  .  it  is  to  be  under- 
stood as  signifying,  soinclimes  inclining  to;  w;..  paler,  white, 
aomotifnes  inclining^  to  pale  red. 

118.  The  translations  of  a  few  examples  of  these  abbreviated  ex- 
pressions will  suffice  to  render  the  whole  eMUy  intelligible. 

Species  l^ptUhic  Iroitf  p.  1S6. 
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Color  yeliowisii-fi;ray,  ash-gray,  or  greenish-gray;  sometimes  red- 
dish. Subtnnsluoaot.  PalveruBed  it  effemsces  witfi  nitric  oeid. 
Before  the  blowpipe  it  blackens,  and  becomes  capable  of  influencing 
the  magnetic  needle,  but  it  does  not  fuse.   With  bar<uf  it  fiovms  a 

gropn  globule . 

fc)|K;cies  Comjitonite,  p.  130. 

Color  white :  Subtranspareut — translucent.  When  pulverized  it 
gel  atinizes  in  nitric  and  muriatic  acid.  Before  the  blowpipe  it  intn- 
mesces,  becomes  opaque,  and  fuses  into  a  vesicular  globole. 

Species  Aiiiiitc,  p.  134. 

Color  clove-brown  ;  sometimes  inclining  to  plnmh-hhie  and  pearl- 
gray.  Transparent — subtranslucent.  Kasily  lusibie  belbrethe  blow- 
pipe, with  intumescence,  into  a  dark  green  glass. 

Species  QuariZfj}.  134. 

Infiisible  alone.  With  soda  it  fuses  easily,  attended  with  efferves- 
cence, into  a  transparent  glass. 

Species  Topaz,  p.  131. 

Iniusible  alone.  With  borax  it  slowly  forms  a  transparent  glass. 
Species  PyrQinorphite^  p.  140. 

CfAoi  green  or  brown,  sometimes  gray.  Streak  yellow.  Sub- 
transparent — subtranslucent.  Soluble  in  hot  nitric  acid,  without 
effervescence.  Fusible,  on  charcoal,  into  a  globule,  which  assumes 
a  crystnHinp,  form  on  cooling. 

The  above  examples  are  probably  sufficient  to  elucidate  tlie  ab- 
breviated expressions. 

119.  The  manner  of  using  these  classifications  may  be  illustra- 
ted by  an  example  in  each.  The  obvious  characters  of  the  speci- 
men selected  for  illustrating  tlie  classification,  dependent  on  crys- 
tallography, may  be  supposed  to  be  .is  follow : 

Crystalline  fornix  according  to  the  indicatioiis  of  secondary 
planes,  a  right  sauare  prism,  or  octahedron  /  dea/»affe  distinct 
paraUd  with  M,  tut  not  easily  obtained.  Lustre  seareely  shining' 
— vitreous  inclining  topeariy;  hardness  about  5-5  ;  specific  grav- 
ity less  than  3  5,  as  determined  by  the  hand  merely.*  Ckdor 
grayish-white.    tStrcak  gTayish-whUf.  Svhfrnnslvccnt. 

From  the  character  of  its  crystal liiiation  and  its  lustre,  the  spe- 
cies belongs  to  the  class  Dimetrica,  nod  section  unmetallic.  We  pass 
on  to  those  whose  hardness  is  about  die  same  with  the  specimen 
under  examination.  The  first  we  may  examine  is  Humboldtilite, 
which  has  a  hardness  represented  by  5.  Thi*?  species,  however, 
disaffrecs  in  color.  Hausmannite  \\m  too  high  s]>ecific  gravity, 
and  different  cleavage,  lustre,  and  color.  Scapoliie  agrees  ni  spe- 
cific gravity,  that  is,  as  far  as  can  be  determined  by  the  hand;  also 
in  deavaee,  lustre,  color,  and  streak.  Our  specimen,  therefore,  be- 
longs to  Uiis  species.  This  may  be  rendered  more  certain,  if  there 
is  a  doubt,  by  examining  the  characters  of  the  species  that  follow 

*  This  methodi  of  iqqtroziiiisle  delennliialioii  mrnffes  bet  little  deUctojr  of  IbeliiiSt 
jadgment,  or  practice,  and  fteqneiittr     the  we  <n  It  the  loafer  cperatioo  with  bel- 

ances  may  b«  avoided. 
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it,  and  by  determmuig  accurately,  if  denied,  its  specific  gravity. 
In  genezal,  an  accurate  knowledge  of  this  last  character  will  not  M 

necessary,  and  seldom  will  there  be  required  any  thing"  more  than 
on  approximate  measurement  of  the  inclinations  of  primary  plmies. 
When  an  uncertainty  remains,  after  examining  all  the  characters, 
the  extended  descriptions  of  those  species  between  which  the  doubt 
lies,  elTen  in  the  descriptive  part  otthis  treatisey  maybe  consnlted. 

120.  For  an  exemplification  of  the  method  ot  using  the  second 
of  the  artificial  classification,  we  may  select  a  specimen  which  has 
the  following  characters :  Tasteless  ;  a  grayish-green  color  ;  white 
streak;  vitreous  lustre^  somewhat  inclining  to  pearly  :  subtranslU' 
emU;  hardness  about  5*5;  strwiure  imperfectly  crystalline^  but 
st^fUstBntfy  distinct  to  evince  that  it  does  not  belong  to  eitheri^  the 
two  fir. tt  crystaUn^rdiili'ir  rldssr:^*  The  specimen  is  from  a  prim- 
itive rock.  A  preliminary  trial  with  hot  acids  alfords  no  action, 
but  with  the  blowpipe  fusion  may  be  obtaincxi.  A  trial  with  the 
hand  merely,  shows  that  its  specific  gravity  is  not  as  high  as  4. 

This  species  evidently  belongs  to  uie  class  Eniegtta^  to  the  sec- 
tion unmetaUiCf  nnce  its  lustre  is  not  metallic,  and  the  subsection 
A|  in  which  the  species  have  a  white  or  grayish  streak.  We  there- 
fore turn  to  tliis  subsection,  paofc  121,  and  pass  on  till  we  arrive 
at  those  species  in  which  tlie  hardness  is  about  that  above  given. 
We  may  commence  onr  comparative  examination  with  the  species 
nairolUe,  in  which  H.=4-5 — 5-5.  From  this  and  the  following  spe- 
cies, Poohnahlite.  it  is  excluded  l»y  its  color,  and  also  by  its  occur- 
rence in  primitive  rocks.  Its  color,  besides  other  characters,  ex- 
cludes it  from  the  live  following  species.  From  the  next,  triphy- 
linct  it  difiers  in  lustre  and  its  solubility  with  acids.  Its  color  and 
occurrence  in  primitive  rockSi  distinffuish  it  from  the  four  follow- 
ing species :  its  specific  |^avtty  and  blowpipe  characters  from  cola- 
mine ;  its  lustre  and  action  with  acids  niid  tlir  blowjjipe  from  duth- 
olite  ;  its  color  and  action  with  acids  and  the  blowpipe  from  sphene; 
iyiiasni^  by  some  species  of  diii'ercnt  color,)  it  diiiers  from  Troostite 
and  YttnhCehmbUe  in  specific  gravity,  and  other  characters ;  with 
hornblende  the  similarity  is  close,  but  it  difiars  in  its  fusibility.  It 
is  distinct  from  lazulite  m  color.  With  pyroxene  it  agrees  in  bcin^ 
found  sometimes  in  primitive  rocks,  in  sj^ecific  gravity  below  -4,  in 
structure,  in  lustre  vitreous  inclining  to  pearly,  in  color,  in  diaph- 
aneity, and  in  its  action  with  acids  and  the  blowpipe.  It  is  there- 
ibce  obviously  a  spedmen  of  this  species.  To  remove  all  doubt, 
some  of  the  following  species  mi^ht  Ije  examined,  and  the  full  de- 
script  inns  of  tlio  species  consulted,  if  necessary  ;  and  also  we  might 
detcrimne  with  more  accuracy  the  specific  gravity.  By  usinq:  all 
the  characters  given,  it  is  believed  that  in  all  instances,  excepting 
in  cases  of  decomposed  species,  this  clanificaticfi  wiU  suffice  Ibr  die 
determination  of  minenOs. 


*  Fr&^uently  we  may  decide  tbal  a  mineral  does  uot  belong  to  one,  two,  oi  more 
of  the  €i7«allographic  daiwf,  when  «e  cannsi  deMnaiae  as  to  the  partieiuir  cIim. 
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A  TABULAR  TIEW 
or  rwM 

NAXLRAL  CLAi>i>lFICATION  OF  MINERALS.* 


GLASS  L-£PIGiEA. 


ORDER  1.  RHJBUTUSEA. 
Genus  1.  Abr. 

Oasious. 

Sp.  1.  A.  terrenus,  Carhuretted  Hydrogen* 

2.  A.  Hydro2t*iiicTis,  Hydrogen. 

3.  A.  phosphoncus,  F/iosphuretted  Hydrogen. 

4.  A.  fetidas,  Sulphuretted  Hydrogen, 

5.  A.  azoticus,  NUregen. 

6.  A.  AtmosphericUfl,  Atmosfhcric  Air, 

7.  A.  Carboni<M5s,  Carbonic  Acid. 

8.  A.  Sulphiirosus,  Sulphurous  Acid, 

9.  A<  muriaticiiSi  Muriatic  Acid. 

Genus  2.  Awja, 

Liquid. 

Sp.  I.  A.  Umpida.  Water. 

2.  A.  Sulphuncu,  Sulphuric  Acid. 


*  An  explanation  of  the  names  of  ihe  classes  and  orders,  and  ihcii  ciiaracicis,  have 
been  given  in  H  113  and  114. 

19 


Digitized  by  Google 


146  OB8C&IPTIYB  IflNBRAIiOOT. 


ORDER  n.  STERINEA. 
Genus  1.  Acidum. 

H=l— S.  a.1.4— 3.7.  TasUweai. 

Sp.  1.  A.  Boracicum,  Boraeic  AM, 

2.  A.  Anenosuin,  Arsenous  AckL 

Genus  2.  Borax. 

Sp.  1.  B.  obiiquusy  Borax* 

Genus  3.    Alum  en. 

H=2— 3.  (3=1.6—1.9.  TasUstyptU. 
Sp.  1.  A.  officinale,  Native  Alum. 

2.  A.  TOlcamcunii  tSul/aiarUe. 

3.  A.  Magnesicum,  MagneHan  Alum, 

4.  A.  Ammoniaciun,  Ammomia  Alum. 

Genus  4.  Nataon. 

H=l— 3.   G=1.4_%S.    TluU  alkaline. 
Sp.  1.  N.  Gay-Lussianum,  Gay-Lussite. 

2.  N.  efflorescens,  Natron. 

3.  N. 

Genus  5.  Sal. 

Sp.  1.  S.  CttbuniiD,  Common  Sali, 

GenuB  6.  Picralum.* 

Sp.  1.  P.  Glauberium,  Glauber's  SaU. 

2.  P.  Thenardienutn^  T^enardUe. 

3.  P.  rhombicum,  Epsom  SaU> 

4.  P.  Reiissii,  JSLeussite. 

5.  P.  voicaiiicum,  Mascagnine. 

6.  P.  Vesuvianum,  Aphthitalite. 

7.  P.  octahedram,  Sii^Ammoniae. 

8.  P.  deliquescena,  Nitrate  of  Magn 

9.  P.  teaeUuin,  Nitraio  of  JUme, 


*  n*Kfi(,  bitUr.  and  iXt,  salt.  The  aspirate  iias  been  drupped  in  ihe  compositioa 
of  ihia  aadfiiiiUar  woraiy  Ibr  die  nke  of  eupbony. 
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Genus  7.  Nitrum. 

H^l  5— a.   0=:1.9~-ai.    Ihsti^  cooling  and  salim. 
Sp.  1.  N.  rhornbohedrum,  Nitrate  of  Soda. 

2.  N.  rhombicuiij,  Nitrate  of  Fotaah. 

Genus  8.  Yitriolum. 

Sp.  1.  V.  Martiale,*  Copperas, 

2.  V.  hexagonum,  White  Copperas, 

3.  V.  parasiticum,  Yellow  Copperas* 

4.  V.  Cypriuin,  Blun  Vitriol 
6.  V.  Ziiicicum,  White  Vitriol. 

6.  T.  Cobalticum,  Cebalt  Vitriol. 

7.  V.  Uranicum,  Johannite, 

8.  y.  bicolor,  Botryogen, 

Genus  9.  GiEALUM.t 

H=2.5-3J>.  a— a.7— 3.9.    Taste  wak. 
Sp.  1.  G.  obliqiium,  Glanhcrite. 
2.  G.  columiiare.  PolyhaLUe, 


CLASS  U.— ENTOGiEA. 


ORDER  L  HAUNEA: 


Genus  1.  AsTAsiAHJs.t 

H=1.5— 9.   G=l — 8.5.   Decomposed  tn  the  flame  of  a  candk. 

Sp.  1.  A.  ph)rtogeiieu8.$  Oxalate  of  Lame, 

Genus  2.  Cbyalus.H 
Sp.  1.  C.  fusUiSy  CryoUte. 


*  The  salt5  ol  iron  were  termed  Martial  by  the  alchemists^  from  Man,  the  alche- 
miide  name  of  iron. 

t  Tarn,  aurtk^  ami  Of,  Mtt,  ia  allmioa  to  the  campostUan  and  dight  aoluMliiv  of  the 

species. 

*  'Amrar,  unstable ;  alludes  lo  the  facility  with  wliicli  the  Species  is  decomposed. 

f  »»r»ymn,  origimUins  from  pkutUt  lh»  apecfea  i»  mipposed  to  be  of  vegetatdo 
origin. 

N  Eftttf  iee,  and     mB;  flron  the  leadjr  fiiattiililyof  UiemiBenL 
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Genus  d.  Ai^uminus. 

Sp.  1.  A.  rhombohedniSy         Alum  Stone, 

Genus  4.  FujELttra. 

H=4— 5J>.  fc29— 3.4. 

Sp.  1.  F.  pyramidalis,  FluelUte. 

2.  F.  octahedrus,  Fluor  Spar, 

3.  F.  hezagonns,  Apatite. 

4.  F.  obliquus,  Wagnerite. 

5.  F.  rhombicus,  Herderite. 

6.  F.  Childrenii,  Childrenile, 

Genus  6.  Astralvb.* 

H=3.5 — 4.  0^2.3 — -i.-i.    Mosiiif  $UU%Uirhj  and  hcmisphtricali^  colwmnar. 

Sp.  1.  S.  rhombicus,  Wavelliie. 

Genus  6.  GYP8ALU8.t 

H=1.5— 3.5.  0=2.3—3.    One  mr  nwff  ettavages  very  per/ea  tmd 

Sp.  1.  6.  stellatus,  Pharmacolite, 

2.  G.  rhombicus,  Haidingerite* 

3.  G.  rhomboideus,  Gypsttm. 

4.  G.  rectangulus,  Anhydrite. 

5.  G.  GobalUcus,  Bo9eUio. 

6.  G.  fiisilis,  HjfdrnhoracUo* 

G^nus  7.  CALcius.t 

Sp.  1.  C.  rhonibohedrus,  CdkaremLO  Spar, 

2.  C.  rhombicusy  Arragonite, 

3.  C.  Dolomaei,  Dolomite. 

4.  C.  decolorans,  AnkerUe. 

Genus  8.  Hagnbsialub. 

Sp.  1.  M.  Thombdiedras,         Rhomb  l^ar* 

2.  M.  fibrofiRis,  Magnenie, 

3.  Jd.  pulvereus,  J^^romc^^fien^tf. 
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ORDER  II.  BARYTIN^. 
Genus  I.   Babalus  * 

H=2.5-~1  i.e.   Stnakmntohred.    Ctmiain 4niUiMor Urfta. 

Sp.  1.  II  rnbpfacionsjt  Sirontianite,       .  . 

2.  B.  prisrimticus,  Celesdnc. 

3.  B.  obliquus,  Baryto-calcite. 

4.  B.  fhsilis,  WiAerite, 
'   5.  B.  rhonibohedrus,  DreMe, 

6.  B.  ponderoflus,  tieavjf  spar* 

Greniis  2.  SpAMAi.us.i 

G»c4— &,  G=^.l— 4.8. 

Sp.  1.  S.  hexagonus,  Flucerine.  ; 

2.  S.  dodecahedrus,  Suhaesquifiuate  of  Oefiwn. 

3.  S.  quadratus,  Carbonate  of  Cerium- 

4.  S.  Wollastoiiii,  Silicate  of  Cerium*  • 
6.  S.  oct.ihednis,  Microlite. 

6.  S.  rliombicus,  Yttro-cerite. 

7.  S.  peiitomus,  Xemtime. 

Genus  3.   Schbb^ius.  . 

Sp.  1.  S.  pynunidalis,  Tungstaie  of  lim$» 

Genus  4.  Stimmius.^ 

H— "2.5 — 3.  Gr=>5-&— &>6.    ConUnn  aniimomi 

Sp.  1.  S.  rhombicus.     .      ,       White  aiUimoui/.  » 


iGkOQatS.  ^  BlSMtTTALVa. 
B«S-^  -p..  ft  J  6.1.  GvnteluMMMli. 

Sp.  1.  B.  ochraceus.  Bismuth  Ochre. 

S.  B.  dodecohednut.  Btsm/iOh  Blende. 

Genus  G.  Zincalus. 

H=2J>— 6.5.  a=^.3— 4.5.    CmUain,  zinc. 
Sp.  1.  Z.  rhombohedrus,  ^  Calamine. 

2.  Z.  pel^t«Ip^s,  ^teeiric  Calamine* 

3.  Z.  acrotoninft^^^^^; ,   ,      TFt^lmtiftf.  . ,  . 

4.  Z.  diatbnms,''  '  I£>peits. 


*  Bdpou  leeigAt,  and  £A(,  «aZ<.  t  in  allusion  to  its  tinging  tiamc  red. 

rorr,  and  Ikf ;  the  apedes  are  salts  of  two  tan  mineral^  cerium  and 

ytirium. 
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Genus  7.  M ahantalvs.* 

Sp.  1.  M.  rhombohedrus,  JSpathic  Iron. 


S.  M.  rtiotnbicus, 

3.  ^1  fl»M:repitans, 

4.  M.  (luadratiis, 

5.  M.  DuiVesni, 

6.  M.  fusilis, 

G«nii8  8. 

Sp.  I.  A.  cubicus, 

2.  A.  trimetricus, 

3.  A.  Arofentifenis, 

4.  A.  rhoinbicus, 
6.  A.  radiatus, 

6.  A.  rhomboidm, 

7.  A.  divercrens, 

8.  A.  rlioinbohedras, 

9.  A.  foliaceus, 


Junkerite. 

Diallogite* 
Triplite. 
Hetepozite. 
HuraulUe, 

AREALU8.t 

Cube  Ore. 

Scorndi/r. 
Chenocoprolite*  D» 
Triphyline, 

Vii  iaiiite. 
Arij^larife. 
Pyrosmalite. 
Cronstedtite. 


Genus  9.   Cobalt alvs. 
KbI^S— t.  Ob3.  <M»r  »me  tkaie  of  red.  CSMitem 

Sp.  1.  G.  nibeltus, . 


CobaU  Bloam, 


Genus  10.  CaoNALUS.t 


-4.5.   0-^0-91  COorwkik, 

Sp.  1.  C.  rhom!)iciis, 

2.  C.  quadratus, 

3.  0.  YemiTianuB, 

4.  C.  peritomus, 

5.  r.  arrotomn*, 

6.  C  liexilis, 

7.  C.  Angleseanus. 

8.  0.  amorphus, 

9.  C.  resimformiSy 

10.  C.  hexngonus, 

11.  var.  1.  specinstis, 

12.  var.  2.  alliaccus, 

13.  C.  pvramidalis, 

14.  C.  Vanadieas, 


green,  hlv^.  or  red.    Cont»i%  Uod. 

White  Lead. 

Corneous  Lead, 

Coiunnite. 

Cnraslfc. 

Leadh  illite. 

DyoTylite. 

Anglesite. 

Hedyphane* 

PlwmlHhretiniU, 

Pyrom  orphUc* 
Alimctene. 
Molybdate  of  Lead. 
Vanadate  of  Lead, 


•  M«f«fiw,  to  fade,  alluding  to  the  change  of  color  the  species  undergo  on  expoBore. 
t  *A^f,  Mart,  the  alcbemistic  name  oi  iron,  and  iXf,  jMf. 
f        ail»r»,the«lclMiikj«tieiMmeof  le^M),•lld^  Mil. 


Digitized  by  Google 


KATVBAL  CLASSIFICATION  OF  MINEBAL8. 


161 


Sp.  15.  C.  ponderosus, 

16.  C.  hyaciuthus, 

17.  C.  nibeus, 

18.  C.  yauquelini, 

19.  C.  dirttrMniis. 

20.  C.  rhoiiiboideus, 

21.  C.  ochraceus, 


7^iifii;si(it('  of  Lead. 

Ckrmnate  of  Lead. 

Melanoekrmte, 

Vauquelintte* 

Calfdonite. 

Cupreous  Anglesite. 

Minium. 


Genus  11.  Ctpbalvs.* 


Sp.  L  C.  actotomus, 

2.  C.  caeruleus, 

3.  C.  vnliraris, 

4.  C.  umurpiius, 

6.  O.  rhoudioiiedniBy 

6.  0.  speciosos, 

7.  C.  concentring? 

8.  C.  rectanofiilus, 

9.  C.  hemihedrus, 

10.  O.  dystomusy 

11.  C.  acicularis, 

12.  C.  exhiilans, 

13.  C.  foliaceus, 

14.  C.  decrcpitans, 


Aphanesite. 

Slue  Malachite. 

Green  Malachite* 

Chtysocolla. 

Dioptase, 

Euchroite* 

Erinite. 

Lirocaniie. 

Psevdo-malachite. 

lAbetkmiie. 

Olwmite. 

Ataramitn. 

Copper  Mica. 

Copper  Froth. 


Genus  12.  Niocalus. 

1,5.   GmCmii  • 


Sp.  1.  U.  prasintiS} 
2.  U.  Heiieiiy 


Nickel  Cfreen* 
SBfTertiB* 


Genus  13.  Uranalus. 

H_2— 3.    G»=3.1-r3.3    C&nt/iin  uranium. 

Sp.  1.  U.  ochrnrfms,  Uranic  ochre. 

2.  U.  quadrutus,  Uranite. 


ORDER  m.  CERATINEA. 


Sp.  1.  C.  cntncos, 

2.  C.  quodratus, 

3.  C.  foUatus, 


Genus  Oeratus. 

Ch=5.5— 6.6. 

Sitm  S^ver, 
Horn  Quieksiher* 
Iodic  saver. 


•  Kfo(M(,  capper,  and  lAt,  suit. 
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OE9CE1PTITE  MlNBHiXOOY. 


ORDER  lY.  OSMERINEA. 
Genus  1.  Hydrolus.* 

Sp.  1.  H.  cerinusjt  HaUosflUe. 

2.  H.  aigillifonnis,  KoUyrite, 

3.  H.  adnsBrens,  Searbroitc. 

4.  H.  pyrosraicuSjt  Pyriir  *rUlUe. 

5.  FI.  flibbsiaiius,  Gibbsite. 

6.  il.  uucius,  Allophane. 

Genus  SL  OraiTia.i 

Sp.  1.  O.  oomnmnifl,  Serpentine, 

2.  O.  figularis,  AffalmatolUe, 

3.  O.  lenifonois,  KerolUe, 

Genus  3.  Stylus.II 
H^^rS— 3.  &8.  Jh  prims  of  six  or  tmlv  ndts, 

Sp.  1.  S.  hoxa<jonn'^,  Pinitc. 
2.     acrotomiis,  FcJilunUe, 

Genus  4.  Nemattts.^ 

H=a— 3,    G^2.3— 2.7.    MicaUly  columnar. 

Sp.  1.  N.  rectaiiguliis,  Picrosmine. 

2,  N.  flcopifonnifl,  OsmeUte. 

3.  N.  gracilis,  NemaUte, 

Genus  5.  MAEOARiTtrs.** 
U^lA^  Ch«9-3.1.  LamttUtr. 

Sp.  1.  M.  Magnesicus,  Native  Magnesia* 

2.  M.  saponaceusi  Talc* 


*  'rStp,  vfattr ;  refers  to  the  large  pToportEoB  of  «lt«r  in  die  species. 

t  (f  <ixy,  in  alliKsion  to  its  lOtftre. 
t  mp^fire^  and  io^h^  odor. 

5  An  old  name  of  serpentine,  derived  from  the  Gr^ek,  ^i;>n,  n  snoke 
U  tHlktf^  a  column,  in  alliuiion  to  the  ltexa£;onally  prismatic  forms  presented  by  the 
species. 

IT  Ni»/i«,  a  Ikr-ad  :  rr-f.  r*?  to  ihr  mlinnnar  StrttCtlire  Of  the  qwcies. 
**  yifya^rm^  pearl ;  alludes  to  the  lui>tre. 
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Sp.  1.  M.  magarina,* 

2.  M.  hezagona, 

3.  M.  obliqua, 


ORDEll  V.  CHAUCliSEA. 
Genus  1.  Mica. 


l.t.   StTWhtr*  kiffklf  folialed, 

Margarite. 
Blade  Miett, 
Common  Miea. 


Genus  2*  Phtllinivs.I 
Sp.  1.  P.  SchUleri,  Schiller  Spar, 


2.  P.  aereus, 

3.  P.  Spy hrrti anus, 

4.  P.  luetuliiiais, 


Bronziie. 
Seyhertite. 
Hypersthcne. 


Genus  3.  YuLCANV8.t 


Sp.  1. 

2. 
3. 
4. 
6. 
6. 

r. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 

ir. 

IS. 
19. 
20. 
21. 


23. 


Qiiifl  8.7.  species 

Y.  rhomboideus, 

V.  nuscicularifly 
V.  'riioinsonianua, 
V.  rhombicus, 
V.  penlomus, 
V.  crispans, 
y.  fltranuneus, 
V.  tenax, 
V.  ficnfns, 
V.  Brf  wsteriaiius, 
V.  flabelliformis, 
V.  ComptonianuB, 
V.  qiiadvatua,. 
V.  efflorescens,  .  - 

V.  Piiiiiipsitams, 
y.  cubicus, 
V.  dodecahedrufi, 
V.  trapf'/nbednis, 
V.  rhomf  ohedrus, 
V.  Levyaiius, 
y.  ezfolians, 
y,  dystomus, 


Heulandite, 

Stilbite. 
ThomsonUe* 

Natrolitp. 
Mesoiyye. 

CarpkolUe. 

Dysclasite. 

E/Hstilbite. 

Brewsterite, 

MesoUtc, 

CompUmite, 

Apophyttite* 

LaummiUe. 

Hftrmotome. 

PiiULi^site. 

AnalcimB* 

iSodaliie, 

Leucite. 

Chabazite. 

Levyne. 

Gmelimte* 

DathoUU. 


*  Alludes  to  the  pearly  lustre. 

t  tiWov,  o  leaf,  in  allii'-ion  to  the  loliiited  Mrivurc  r<rihc  species 
I  Refers  to  ihe  occiurence  of  the  itpecies  in  rock:i  of  igneous  origiA. 

20 
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Geaana 4.  Clasistylvb* 

Hm6  6Jk  QoiajB  8.  Cri*r  <t^A/-f  re«i»/  colvrtcsf,   Cwwwaii^y  ^trygMai. 

Sp.  1.  C.  acrotomos,  Prehnite. 

Genus  5.  Nepiirus. 

H==5^7.  Q=2S—3A.  Massive. 
Sp.  1.  N.  amorphiis,  Nephrite. 
2.  N.  perilomus,  iSatissurite. 

Genua  d.  Pbtalvs. 

Sp.  1.  P.  rhombicus,  PettUUe, 

Genus  7.  Lazulus. 

H=5— G=8.8— 3.1.  Cvior  blm  or  errcn.    Cleavage  %ndtstitu4, 
Sp.  1.  L.  amorphus,  Turquois. 

2.  L.  rhonwicus,  Lttzulite. 

3.  L.  triclin&ttis,  Blue  JS^tar. 

Genus  8.  Spatum. 
H=»4— 6^  G=2  1—3.1 


Sp.  1. 

S.  hexagonum, 

Nepheiine. 

8. 

S.  HenchellittQum, 

Hersehellite. 

3. 

S.  oleaceum. 

£lceolite. 

4. 

S.  opalesccns, 

Lahradorite* 

6. 

S.  ortiiotomum,t 

Feldspar. 

6. 

S.  gemellum, 

Pericline. 

7. 

S.  triclinatuin, 
8.  yesuviantmif 

AlHte, 

8. 

AnofiMie. 

9. 

S.  roseum, 

Latrobite. 

10. 

S.  hemitjuadratum, 

Edingtonite, 

11. 

S.  quadratum, 
S.  uehlenianum, 

Scanolite. 
QmlenUe. 

12. 

13. 

8.  Tolcaxucam, 

CHtmondine. 

Genus  9.  Sfatinivs. 

II-6.6-«.6.  G«3-34». 

Sp.  1-  S.  decolorans,  Manganese  i^jmr* 

2.  S.  rhombohedrug,  Troostite. 

3.  S.  reniforaiis,  BuatamUe, 


•  RXiw,  to  break,  and  «ri\^,  a  column  in  allusion  to  the  resemUuice  to  a  brokea 
colamn,  oAen  presented  by  th«  crrstaU  of  this  species. 

t  *O(t0tf(,  straight,  and  r/^M«,  1  dMMt,  nfen  to  the  fket,  thai  its  two  cleavages  an 
at  right  angles  with  one  another. 
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Genus  10.  Avoitus. 


Sp.  1.  A.  tabnlaris, 

2.  A.  rhonibicus, 

3.  A.  diatomiis, 
4  A.  dysumutty 
6.  A.  acrotomus, 

6.  A.  Protaeus, 

7.  A.  phyllinus, 

8.  A.  BcopifonniB, 

9.  A.  peritomus, 

10.  A.  rhomboideus, 

11.  A.  Withanii, 

12.  A.  cui^idatus, 

13.  A.  Lithicus, 


G=2.9— 4. 

Tabular  Spar. 

Spodumene. 

Pyroxene. 

£uc  hi  (indite, 

Bniiimxhtnitem 

Hornblende. 

Anthophyllitc, 

Cumminfftimite* 

Ar/wedsonite, 

Epidote. 

Withamite. 

Acmite. 

Amblygonite. 


ORDER  VI.   HYALINE  A. 
Genus  1.  Ansalvsius. 

Sp.  1.  A.  prismatieus,  AndidusUe, 

Genus  2.  Epiiiscius.* 

Sp.  1.  E.  cyaneus, 

2.  E.  dissiliensjt 

3.  E.  Sillimanianus, 

4.  E.  Bucholzianus, 


KyanUe, 

Diaspnrc. 

iSi/limanite. 

HudiolzUe. 


GenuB  3.'  Tvrmalus. 

G=7— 8.  3.1.  CohrHaek--~dark-iroian-^k'ilM»— green  red  white, 

Sp.  1.  T.  rhoinbohedrus,  Turmaline* 

Genus  4.  Bbrtllvs. 
Sp.  1.  B.  hexagonuB,  Beryl. 


~    —  n  ' 

2.  B.  rhomboideus, 

3.  B.  rhombohedrus, 


Euclasc. 
PhenacUe. 


•  *tmtf9f>t,  very  long.  ^     ^  . 

t  ntiHi  M  piMWi  aUodet  to  the  actUm  nnder  the  blowpipe. 
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DESCRIPTIVE  MINERALOGY. 


Ciciiiis  5.  SaPI'IIIRUS. 
H«7.&-d.  Gh-3.&-4.6. 


Sp.  1.  S.  rcctaiiEftila, 

2.  5.  octahedral 

3.  S.  eutoma, 

4.  S.  infusiliSi 

6.  S.  rhombohedra, 


Chrysoberyl. 

Spinel. 
Automolite, 

Sapphire* 


Genus  6.  Aoamab. 
10.  CU3.1— 3.6. 

Sp.  1.  A.  octahedrus,  Diamond. 

Genus  7.  Topazius. 

H^ia  CU3.4-3.6. 

Sp.  1.  T.  rhombicus,  Toprr^ 
2.  T.  Vesuvianus,  FarsterUe. 

Qenns  8.  Chrtsolithub. 

6.5— 7.5.  G=3.3^3.0. 


Sp.  1.  C.  rectangulus, 
2.  C.  obliquiis, 


Chrysolite. 
Liffurite. 


Genua  9.  Htalits. 


Sp.  1.  H.  bioolor, 

2.  H.  aciitus, 

3.  H.  rhomhohedrus, 

4.  H.  opalinus, 

6.  H.  Vulcani, 
0.  H.  SjphaBraluSi 

7.  H.  rerriferus, 


loUte. 

Asinite. 

Quartz, 

Opal. 

Obsidian. 

^hteruUte* 

Uopyre, 


Genus  10.  Bo&acius. 

H^.  0^9.9^.  CfftlalsmcHmeiric.  CWm- 
Sp.  1.  B.  hemibedrus,  Baraeite. 

Genus  11.  Carbunculus. 

H==6— 7.5.  0=2  9—4.8. 

Sp.  I.  C.  heniihedrus,  Hclvin. 


2.  C.  obliquus, 

3.  C.  acrotomus, 

4.  C.  dimetricQSi 


Brucite. 
Humile. 
Idoerate, 
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Sp.  5.  C.  dodecahednis,  Gamet. 

6.  C.  qiiadratusj  Zircon, 

7.  C.  rh«)mbohedras,  Eudialyte. 

8.  C.  decussatus,*  Staurotide. 

9.  C.  rhombicusi  Ostranitc. 


ORDER  YIL^CAPTINEA. 

Genus  1.  R0TiLUfl.t 

H=3.&-7.   0—3.9-6.    Color  dark~red--droicnitkMatk» 

Sp.  1.  R.  Brucii,  Red  Zine  Or9. 

2.  R.  (juadratus,  Rutile. 

3.  K.  obliquus,  Sphene. 

4.  R.  pyroimdalis,  Anatase. 
6.  R,  wookianuSi  Brookite. 

6.  R.  octahedrus,  Red  Copper  Ore, 

7,  R.  dystomus,  PyrodUore. 

Genus  2.  Jovius.t 

II=.G— 7.   Q>«6.&— 7.1.    Contain  U%, 

Sp.  1.  J.  quadratusy  Tin  Ore, 

Genus  3.  Ceritus. 
H=-5  5. — r>.   G=3.1 — 3.2.    OnUain  cerium. 

Sp.  1.  C.  riloiiiholiedrufl,  Ccrite. 
2.  G.  riiombicuibi,  Thuliie. 

Genus  4.  MBLANopBJBvaJ 

Haa5-€J».  CM.l'-6.6.   Color  6r«wt  Naek, 

Sp.  1.  M.  thclinatus,  Allanite, 

2.  M.  ThorifeniSi  Thorite. 

3.  M.  acicularis,  Orthite. 

4.  M.  ilammans,  Pyr orthite. 

5.  M.  obliquus,  Gadulinite. 

G.  M.  Laugieri,  Titaniferous  Cerite. 

7.  M.  Mengii,  JSeekyniie, 


•  Crossed  Uluftke  letter  Xj  alludes  lo  the  commiHi  craciform  crTstaUizaiioo  of  Uiis 
species. 

t  fft  'f  II  nd  shinimr 

%  From  Jupiter,  the  aichenn.stic  name  of  tiu. 

•  MUUrt  Ma«*,  and  fMlh^fwvfi. 
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Sp.  8.  M.  qnadratus, 
9.  M.  rcctangulus, 


(Erstedite. 
PolymignUe. 


Genus  5.  Columbus. 

H=5.5 — 6.  G=5.8— 8.    Contain  eolumbiun. 

Yttro-  Colli  mb  Ue, 
Columbite. 


Sp.  1.  C.  hemiquadratus, 

2.  C.  Berzelii, 

3.  C.  rectangulus, 


Genus  6.  Urakius. 

— 5.5.  Gs6.4 — 6.5.    Cotdain  uranium. 

Sp.  1.  U.  amorphus,  Pitchblende, 

Genus  7.  Wolfkamus. 

H=5— 5.5.  a«*7.1— 7.4.  ro,dai%tmi^[iien. 
Sp.  1.  W.  rectangulus^  Wolfram. 

Genus  8.  Mamoanus. 

BmI— 6.5.  CUd.l— 4J.  Contain  mamgmm. 


Sp.  1.  M.  acrotomus, 

2.  M.  peritomus, 

3.  M.  informis, 

4.  M.  Cuprifcrus, 

5.  M.  rhombicuB) 

6.  M.  prismaticui, 

7.  M.  Cobalticus, 

8.  M.  terrenus, 

Genus  9. 

Sp.  1.  S.  ChromicuSI, 

2.  S.  fibrosus, 

3.  S.  Hisingeri, 

4.  S.  rhombicus, 

5.  8.  hamiaticiiSvt 

6.  S.  rhombohedruiy 

7.  S.  oclalipflnis, 

8.  S.  Zincilerus, 


SauamannUe* 

Brauntte. 

Psilomelanf. 

Cupreous  Manganese. 

Man^aniie. 

PyrolusUr. 

Earthy  CobaU* 

Wad, 

SlDEKOfl.* 

C&ntai*  irtm. 

Chromic  Iron, 

Croridolite. 
Hisuigerite, 
YmiU, 

Brown  Mrm  Or9, 

Specular  Iron. 
Magnetic  Iron  Ore, 
FranklinUe, 


•  TLiinfH^  iron. 

t  AlifNmi>f(»MM^tla«ttiiBlontot^ 
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ITATITftAI.  OULMtriCATICnr  OF  MOnMAhU* 

Sp.  9.  S.  acrotomus,  Crichioniie, 
10.  S.  Mohsianus,  MohsUe, 


OHDEETm.  METAIXINEA. 

Genus  1.  Ferrum. 
Sp.  I.  F.  octahedrum,  Irotu 

Genus  2.  Platinum. 
Sp.  1.  P.  cubicuiU)  Plaiinum. 

Genus  3.  Iridium. 
Sp.  1.  I.  hexagonom,  Indium, 

Genua  4.  Palladium. 

Sp.  1.  P*  octaliedruiu,  Palladium. 

2.  P.  rhombieaiDi  StlmpaUadiif. 

Oeniis  6.  Avbum. 

Sp.  1.  A.  eubictUD,  CMd. 

%  A.  ifaombicam,  Auro-UXbtHU, 

Genus  6.  Akgentum. 
Sp.  1.  A.  octahedrum,  Silver. 

Genus  7.  Hydrargyrum. 

Sp.  I.  H.  fluidum,  Mercury. 
2.  H.  dodecahedrum,  Atnalgam. 

Genos  8.  PtuMBint. 
Sp.  1.  P.  octahedrum,  Lead, 

Genua  9.  BiaMirnyif . 


Sp.  1.  B.  octahedrmn, 

2.  B.  Argentieum,  Biemuth  SUver. 

Genus  10.  Cuprum. 

Sp.  1.  C.  octafaedram.  Copper* 
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Genus  11.  Tellt'rtum. 
Sp.  1.  T.  hfixagonum,  Tellurtum. 

Geom  18.  Stibium. 

Sp.  1.  S.  rhombohedrum.  AntUnoni/. 

2.  S.  rhombicum.  AtUimonial  SUver, 

Genus  13.  Absehiuii. 
Sp.  1.  A.  rhombohednun.  Arsenic. 


ORDER  IX.  PYRITINEA. 


Genus  1.    Ah(j  viutf.s* 


H==4— 5.5.  G=-fr-9.4. 

Sp.  1.  A.  Argeuteus, 

2.  A.  eutomus, 

3.  A.  hexagonus, 

4.  A.  cnpricolor, 

5.  A.  Hofi'mauni, 

6.  A.  dec  repi  tans, 

7.  A.  acrotomus, 

8.  A.  peritomus, 

9.  A.  octahodrns, 

10.  A.  hcmi-cubicus, 

11.  A.  Karstcni, 

12.  A.  cubicus, 

13.  A.  IfangBiiieusi 


Cifior  wktle,  or  s!ii:.'ill^  reddish. 

Arsenical  ^Silver. 
Nickel  Siibine. 
Antimoninl  Nickel> 

Copper  Nickel. 
White  Nickel. 
Nickel  Glance. 
Iteueopprite, 

MispickeL 

iSmaltiue. 
Cobalt  inn. 

Terorsenid  of  Cobalt. 
C^altic  Pyrites. 
Arsenide/  Manganese* 


Genus 

Sp.  1-  P.  hexagonus, 

2.  P.  rhonibicus, 

3.  P.  cubicus, 

4.  P.  alliaceus, 

5.  P.  enibescens,t 

6.  P.  pyramidaliSi 

7.  P.  capiilarisi 


Ptbitbs. 

1.1.  yeUMNiA— ycifew. 

Magnetic  Pyrites. 
White  Iron  Pyrites* 
Iron  Pyrites. 
Arsenid  of  Copper. 
Variegated  Pyrites, 
Copper  Pyrites. 
Capillary  Pyrites. 


*  *kpjf%ftt^  tilrer;  refers  to  the  color. 

t  Blushing  f  aUndes  lo  the  nddteh  tarnish  the  minertl  speediljr  UBtuaes  on  ex- 
posure. 
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ORDER  X  GAUNEA. 


Sp.  1.  C.  cubicus, 

2.  C.  tetrahedrus, 

3.  0.  rectan^lus, 

6«  C«  rfaombicoSf 


Gkmu  L  Ctpritw.* 

QmIJ  5dBb   OpMtetn  copper. 

T\n  Pyrites. 
Chray  Copper, 
BmsmonUe, 
Tennantite. 
Vitreous  Ccipper,' 


Sp.  1.  L.  Seleniens, 

2.  L.  Cupricus, 

3.  L.  dodocahcdrus, 

4.  L.  Telluricus, 

5.  L.  Auricus, 

6.  L.  rhomboMlniti 

7.  L.  rhombieufl, 

8.  L.  peritonwj?, 

9.  L.  Molybdicus, 


EucaniiB, 

StromeycrUe, 
Vitreous  Silver. 
Telluric  Silver. 
Graphic  Tellurium. 

Brittle  Silver  Ore. 
Antim.  Snlphiiret  of  Silver, 
MUybdic  SUver. 


GenuB  3.  Ltcites.^ 


Sp.  1.  L.  diatomus, 

2.  L.  Berthicri, 

3.  L.  Zinkeni, 

4.  L.  acrotomus, 
6.  L.  alliaceus, 


Chray  Anttmony. 
Berthierite, 

^ijikcnitc. 
JaraesouUe. 

Areatieal  Antimony. 


Genus  4.  Plumbites. 

H=:l.^^.  G=^.a-8^.  CoiUainUad, 

Sp.  1.  P.  cnbicns,  '  Galena. 

2.  P.  Gobalticus,  Cobaltie  Galena. 

3.  P.  Selemcus,  CkmaHkaHie, 


*  KitfH,  copper. 

t  Froin  lAtna,  the  atcKendstlc 

by  the  alchemiits. 


of  aflver. 

called  "  Ivfmt  mrtaUontm,**  hm^  of  tit  ttOaii, 
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Genus  6.  Elabmitbs.* 

H=  1—1.5.  G=4.a— 8.3.   StruOmte  foKaUd. 

Sp.  1.  E.  quadJatus,  Foliated  Tellurium, 

2.  E.  rhiHiiMeuSi  StemhergUjs, 

3.  E.  rhomboideii*,  •  Flexible  Silver. 

4.  E.  lm»igonu8|  Molybdenite. 

Genus  6.  BisMiTEs.t 

Rs3— 8.5.   G=6.l— 7.6.    Very  fusible.    CmMin  bismuth. 

Sp.  1«  B.  rectangitlus,  Sulphuret  of  Bismuth, 

2.  B.  acicularis,  Acicular  BisMuth. 

3.  B.  rhotubohcdniSi  Telluric  Bismuth. 

Genus  7.  Zincitbs. 
Sp.  1.  z.  fianmums,  Riomte. 


ORDER  XI.  ADEUNEA. 

Genus  1.  AcARPiA.t 

1.1. 


Sp.  1.  A.  cubica,  ManganMende. 
2.  A.  dodeciuiedia,  Blende, 

Genus  2.  Cerasia.§ 

a-il— 1.6.  0=4  5-4  0. 

Sp.  1.  0.  rilomboidea,  Bed  Antimony. 

Genus  3.  Rubella. 

H-A-S^.  <M.2-8.i. 
Sp.  1.  R.  obliqua,  Miargyrite. 

2.  R.  rhombohedFBy  Dark-Bed  SUver* 

3.  R.  florida,  Light-Bed  Silver. 

4.  R.  peritoma,  Cinnabar. 


*  "Slcv^«,  a  plate  of  nwtel. 

f  Contracted  ftom  binniitiles,  wJiidi  U  derived  firom  IriSniitnm  the  Latin  of  bia- 
muih. 

t 'AiMf«w,  jlrrUr;  alludes  to  the  difteoltjr  of  redQciaff  the  species  to  the  autalUe 

state. 

I  Cerasus,  ike  cherry  tree  g  in  aUnsioa  to  the  color. 
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Genus  4.  Euchroa.* 

a^iA-^,  0=3.4—3  7. 
Sp.  1.  E.  rubella,  Realgar. 
2.  E.  aurt^a,  Orj/ii/i»tU. 

ORDER  XIL  THEIINEA. 

Genus  1.  Sulphur. 
Sp.  1.     pyramtddiiL  Naiive  SulpkMr. 


GLASS  III.-HYPOGJBA. 

ORDER  L  PITTINEA« 

Genus  I.  Msllis. 
a5.  avuywfiwit  iramhuwl.  GMbri^M. 

Sp.  1.  M.  pyramidalis,  MMU, 

Genus  2.  Succinvm. 

Hi  %  %A,  a»l— 1.1.   T>a»iyMWiil  fwiiwihtfwil.  CW»rf^A<.  . 

Sp.  1.  S.  Electruin,  AmbeT' 

Genus  3.   St  eat  us.  t 
Q^JSb.    WkUith.  CrystaUine. 

Sp.  1.  S.  acieulazisi  SchMrerUe* 

Genus  4.  Bitumen. 

H=0— 3.5.  0=0.8—1.3.   Am^rpkoui,  Salid  individuals  opa^t  or  jntMranikyotiiL 

Sp.  1.  B.  fragrans,  Ret  in  He. 

2.  B.  flexile,  Mineral  Caoutchouc 

3.  B.  communis,  Biiumm,' 
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ORDER  n.  ANTHBACaNEA. 
GenuB  I.  Amthraz. 

iMUnmrnnaOk, 

8p.  1.  A.  bituminomis,  BUummouM  Coal 

8.  A.  li^pidens,  AnlArocif e. 

Genus  2.  Plumbago. 
lAUtrt  metallic. 

Sp.  1.  p.  schi>U>xia.  (jhraphUe, 


I 
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DESCRirXION  OF  SPECIES. 


CLASS  L  EPIGJBA. 


ORDER  I.— RHEUTINEA. 


CARBUBBTTED  BYDROGGBH.  An  muann. 

121.  Gaseous.  G.=0-5556.  Color ieas.  Odor  empyreumatic. 
Its  power  of  refracting  light  is  represent^  J)y  1-504,  according  to 
Dolong,  that  of  air  bein^  i. 

Composition,  75  parts  of  CartNm,  and  9&  of  Bjdragen.  It  boras  'with  a  yellow 
flame,  givini^  oat  much  light. 

0ns.  This  gas  may  he  obtaim  1  from  stafi^iant  pond*,  by  stirrir  r  tl.  ir  miidily  bot- 
tom. It  is  there  produced  by  the  decomposition  of  vegetable  substances.  Its  most 
abundant  sources  are  beds  of  coal ;  it  often  issues  wHh  mach  force  from  small  cavi- 
ties in  the  interior  of  coal  mines,  and  forms  what  is  trrmed  a  hlmrer.  At  Fredonia  in 
the  State  of  New  Yurk,  there  is  so  copious  a  discharge  of  this  gas  through  an  aper- 
tore  ill  the  lime  iock,t]ttt  it  is  employed  for  ligktliigtte  village. 


HYDROGEN.  Ant  HnMoonn  CCS. 

122.  Gaseotis.  G.=0  0694.  Colorless*  Inodorous  whsai  pxae. 
Its  refracting  power  is  eq[uai  to  470. 

Hydrogen  is  one  of  the  elementaiy  snbslaneeg.  It  boras  vidi  a  pilebliia  flame, 

prodncing  but  little  lif^ht. 
Qbb.  it  is  evolved  from  beds  of  coal  and  stagnant  ponds. 


PH08PHUBSTTED  HYDROGHSN.  An  pootnioaiODs. 

123.  Gaseous,  G^VTBl.  OolorUss*  Oisr  alliaoeoat.  Taste 
bitter. 
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CompaiitioD^aeeoidiiif  toBeradios,  Hydrogfen  8-71,  ud  Phoqfihonn  91*99.  It 

takes  fire  on  corainjr  in  cootact  with  the  atmospHere. 

Oi^.  This  is  uiie  of  the  products  of  vegetable  decompoBitioo,  and  occurs  in  bogs 
and  marsh V  places.  It  has  been  mpiiOBeil  tocompow?  the  mtmu  of  phoq^borte  mUr 
ter  called  j«clc-«'-lanienis.' 


80LPBURETTBD  BYDROGBN.  As  nfmn. 

124.  Oaseous.  G.=l  1912.  Colorless.  Odor  and  Tasie  simi- 
lar to  that  of  pntresoent  eggs. 

CompoeltkNi,  Sulphnr  94*1716^  ud  Hydrogctt  Sr9H,  Bofu  with  m  pate  Uniab'nd 

flame. 

Obs.  This  ga.s  is  found  in  all  stUphorous  mioenl  vttera,  and  b  aim  one  vt  the 
volatile  products  of  volcanoes, 
b  oeeitn  ahmidaiithr  at  the  SoUataras  in  Italj,  an^irith  few  exoeptkus  may  be 

perceived  in  even-  volcanic  district.  Tbevariouestdphorwatanof  Oieiaiddleaikd 
western  portions  ol  our  country  abound  with  it. 


NITBOGBN.  An  iSOTictia. 

125.  Gaseous.  G.='9757.   Colorless,   Inodorous.  Tasteless, 

Nitrogen  ranks  among  the  elements. 

It  is  neither  a  combustible  nor  a  supporter  of  combustion.  It  therefore  extinguish* 
es  a  lighted  candle  introduced  into  it,  and  Is  also  deatrvetfve  to  Uft. 

Obs.  This  ^ns  in  produced  in  great  abundance  over  an  crtcnt  of  four  or  five  acres 
near  the  tt»wu  of  Hoosic,  N.  Y.  and  also  issues  through  the  waters  of  the  Let>aDon 

Springs,  which  are  not  IhrdiitaiiL  Theae  walen  have  •  higher  taftperatnrc  than 

ordinary. 

There  are  many  foreign  localitieB.  Anun^  them  may  be  inslaneed  tiie  minetal 

ipring^  of  Cheltenham  and  Ilarrowgate. 

This      is  supposed  to  proceed  frum  a  decumpositiua  of  the  atmosphere,  and  the 

fonnasion  of  niufe  teid  Ihim  ita  osygen  and  a  «n»U  poftkn  of  ^ 


ATMOSPHERIC  AIR.  Ana  AmoaPvaaidM. 
126.  Qastout,   Colorless.  Inodorous.  Tasteless. 

Contains  Nitrogen  79,  and  Oxygen  21.  Supports  combustion  and  life,  and  is  in* 
eombaaiible. 


CARBONIC  ACID.  Aan  CAUomcot. 

127.  Gasemts.  G.=l-6245.  Colnrhss^.  Taste  slightly  acid. 
Excites  a  pungent  sensation  in  the  nostrils. 

Com^ptttkm,  Caxbon  97'65^  Oxjien  Ti'aSw  It  wfthtgntthwt  'conbiuiiaii  and  da> 

This  gas  Is  an  almndant  product  of  volcanic  conntrles. 

The  Grotto  Del  Carve,  near  Naples  is  a  n  MstanI  \u\ur<::   >("  it     This  small  cave 

is  situated  near  lake  Albano,  the  supposed  crater  of  an  ancient  volcano,  on  whose 
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Imihi  there  dov  ezlift  the  natoral  warm  laths  of  San  Qennano.  Its  origin  may 
therefore  be  presumpd  to  te  due  to  volcanic  agency.  It  may  possibly  arise  Irom  the 
formation  of  sulphuric  acid  by  volcanic  beat,  and  the  consequeiU  (lecom]>c>%,uiuo  of 
carbonate  of  lime. 

Carbonic  acid  is  evolred  in  lai^e  quantities  from  all  chalyb«Ue  mineral  waters. 
Saratoga  and  BalMown  Springs  are  its  most  abondaut  sources  in  our  own  country. 
The  fluaanl  trateisof  OeroiMijr  afe  fiunoos  ts  foraign  locaUtles. 


SULPHUROUS  ACID.  Am  Stru»HTJao«M. 

128.  Gaseous.  Thenard.    ColorleM.  TaateaadL 

Odor  puugeat. 

It  ronsists,  according  to  Berzelius,  of  Sulphur,  50*144,  and  Oxygen  49  856.  It  dis- 
solves readily  in  water,  forming  an  acid  solution,  which  will  ndwa  vegetabte  Uass. 
It  destroys  life,  and  extingniAcsoombasdon. 

Om.  SulphuroiLs  ai-iil  is  an  ahundant  product  nf  mo'^f  active  vokanoc?.  The  snt- 
phur  about  volcanoes  is  oiXen  produced  by  the  meeting  of  this  ga.s  with  sulphuretted 
hydrogen,  causing  a  mutual  decomposition  and  a  deposition  of  their  sulphur. 

Sa^uraw  Kda  is  freqfuantly  cmpkijred  in  the  aftsi  as  a  Ueachii^p  i«ar«irial. 


MURIATIC  ACID.  AaLMmutioiM. 

129.  Oaseous.  G. =1*2847.  Colorless,  ^meil  pungent.  Taste 
acid. 

Composition,  Hydrogen  2  71,  Chlorine  97-26.  Berzelius. 

Osa.  Muriatic  acid  is  one  ol  the  constituents  of  the  dense  smoke  that  issues  from 
volcanoes  when  in  ft  Male  of  aetloB.  It  It  aometfiiMs  fraiii  in  sdntioa  In  crerices 

about  volcanoes. 


WATER.   AauA  mmpida. 

130.  Uqtdd,   Q,^l.   CoUtrlen.   Mtutdarmu.  Ta»i^et9. 

Water  fxTomes  a  solid  at  the  temperature  of  32*  F,,  and  forms  ice  or  snou-.  In 
the  solid  state,  it  always  j)<)>ssesses  a  crystalline  structure,  and  in  the  condition  of 
snow  often  presents  compound  crystals,  having  a  8t«Uat«d  form.  Th«  angles  of  the 
right  rhomhie  prism  eonuwsing  them  are  190o  and  60".  (Bat  lemarics  oa  thsae  crn> 

taTs,S76)  ' 
It  is  composed  of  Oxygen  88*94,  and  Hydrogen  1106. 


SULPHURIC  ACID.  Aaua  SmmBina. 

131.  Limid,  G.»1*8S.  CoUirless.  Odor  pungent.  Taste  m- 
tensely  acid. 

The  composition  of  the  anhydrous  acid  is,  Sulphur  40- 14,  Oxygen  59*58. 

Oaa.  Tbds  add,  in  a  diluted  state,  has  been  foond  In  the  neighborhood  of  several 
volcanoes.  Aceoralngto  Professor  Balda<c^-iri ,  it  nccnrs  near  Sienna,  in  the  ravi'tics 
of  the  small  volcanic  mountain  named  Zocolinu.  Pictei  asserti,  also,  that  he  has  dis- 
tilled it  t'rotn  a  cavern  near  Aix  in  Savoy.  ThenBid,  howem,  ewreoai  hisdooibls 
whether  this  acid  is  ever  found  in  the  fuee  state. 
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ORDER  IL  STEBINEA. 


BORACiC  ACID.  Aoocm  Boraocdm. 


132.  In  small  scales,  apparently  six  sided  tables,  .and  also  m  sta- 
lactitic  forms,  composed  of  small  scales. 

0.«l-48.  JLusire  pearly.  Color  white,  except  when  tinged  yel- 
low by  sulpliur;  sometimes  gray.  Feel  smooth  and  unctuous* 
Taste  acidulous,  and  slightly  saline  and  hitter. 

Composftlon,  easentiallv-  Boron  96*83,  Oxygen  74-17.  The  natiTe  fltalactitie  Mil, 

ac<-(ir(iin£i  to  Klnproth.  (Bcitnitro  in'  07.)  (■<,niniiis,  mfchanii  ally  mixt'il,  <^i]1phatA  of 
magnesia  and  iron,  sulphate  ut  lime,  silica,  carboualc  ui  lime,  and  aiuiuiua. 

It  fases  in  a  candle,  and  at  flrsl  tinges  the  flame  green;  but  lhi.«  culor  disappears 
wben  the  water  of  crrsiallization  has  evaporated.  When  cooled,  the  globule  W  a 
gla<tsy  appearance,  ana  is  opaque  if  any  gypsum  is  present. 

ObV.  This  sjit.i  ICS  has  Ix-.-n  roiiiKi'  most  abundantly  in  the  crater  nf  Vulcano, 
one  of  the  Lipari  i^les,  where  it  furin:*  a  thin  layer  on  the  sulphui  ,  and  around  the 
filinaroles,  or  exits  of  the  sulnhureuui*  exhalations.  The  first  locality  known  was 
Saaao,  a  ci^  in  Sienoa,  Italy,  urom  which  place  it  derired  its  name  Sassolin.  It  oc> 
COTS  also  in  the  Lagoni,  in  Tuscany. 

It  is  obtained  for  the  arts  at  Pomorancr,  in  Tuscany,  by  causing  the  volcanic  vapors 
of  the  region  to  pass  throagh  water,  and  then  evaporating  in  leaden  vessels.  The 
bonwic  icid  tfwia  ol»i«ined,ll»  in  laiya  ciyaUlUae  flakes. 


ARSENOUS  ACID.   AamjM  AnRENoacM. 
AiWBiou*  AcM. 

133.  Primary  form :  the  regular  octahedron,  fig.  4.  PI.  I.  It 
occurs  usually  in  minute  capillar^' crystals,  stellarly  afTirrrgfntod,  in- 
vesting oilier  substances.   Also  in  botryoidal  and  stalacritic  masses. 

H.=l-5.  G.=3-698.  Lustre  vitreous  or  silky.  Streak  white. 
Color  white,  occasionally  with  a  yellowish  or  reddish  tinge.  Trans- 
parent—opaque.  Taste  astringent,  sweetish. 

It  contains,  according  lo  Berzeii us,  Arsenic  To'Si,  OxTgen  li4' 18. 
Before  the  blowpipe,  it  is  completely  volatilized  in  wnile  fbJlMii.  In  tbm  jnltfntl 
flame  it  blacken.s,  ana  gives  tmi  an  alliaceous  odor. 
It  ia  solable  in  hot  water,  Sulphorclted  hydro^n  canaef  a  yellow  precipitne. 
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.  Ob8.  It  is  Aond  Meomnanyine  otm  at  tStnr,  lead,  and  arsenic,  at  Andfeasbergr, 

in  the  Hartz,  and  probably  has  oeen  formed  by  the  drromimvitidn  of  suith*  of  the 
above  sj>ecie».  It  occurs  iil«;o  at  Joachimsthal,  in  Bohemia,  ai  Kapuick,  in  Hungary, 
and  in  the  old  niine.^  of  Bil>t;r,  in  Hanau. 

It  differs  (rom  pharmacolite,  wluch  it  mtzch  resembles,  in  ita  solabili^.  Fhanna- 
oolite  iai&Mlnbla. 


BORAX.  Borax  OBuomw. 


134.  Primarp form :  right  rhomboidal  prism ; 
T :  M=106o  M  :  P=90o.  ^Secondary  form  : 
M :  e=l34o  5^,  e  :  6=88°  9^.  a :  a=120°  23.  Clear- 
a^TP  parallel  with  M  perfect;  less  so  parallel 
with  e. 

H.s:2 — 2*5.  0.=sl'716.  Lustre  vitreous,  resi- 
nous; sometimes  earthy.  Streak  white.  Color 
white  ;  sometimes  grayish,  or  with  a  shade  of  blue 
and  frrecii.  Translucent— opaqnr.  Frurtun  r*»in- 
choidal.  Rather  brittle.  2^aste  sweelisii-alkalme, 
feeble. 


It  contain.s  Soda  IC  7,  Boracic  Acid  36  4,  Watt  r  4G  0. 

Intunie&ces  before  the  blowpipe,  and  aAerwardii  liues  into  a  transparenl  globule, 
called  the  gUm  of  bonz.  It  ia  solnlila  in  waier ;  tlie  adntlon  changes  ycgataue  bluea 

to  gre6n. 

Obs.  Borax  was  originally  (»b!ained  from  a  lake  in  Thibet,  Meen  days' jovtrnef 
from  Tisooluiiibo,  the  capital.  The  water  contains  both  borax  aiiil  common  salt; 
and  heiii;?  in  an  elrvaled  situation,  is  frozen  the  greaici  part  of  the  year,  'i'ho  borax 
is  di3^  ill  considtTable  nuisscs  from  tht  fdir^i.s  and  shallow  parts,  of  tlie  lake,  and  in 
the  cour5>e  uf  a  siiort  time,  the  holes  tliu^  made  are  again  mled.  This  t  rude  borax 
was  formerly  sent  to  Europe  under  the  name  of  tincal,  and  then<  purified.  Itliu 
also  been  foum!  at  the  mines  of  Polosi,  in  Peru.    It  occurs  also  in  Ceylon. 

Thi.>>  sail  u>  eoujioyed  in  several  metallurgical  operations  as  a  flux,  is  sometimes 
used  in  the  maatiuctiiR  of  glass  and  geoia,  and  is  IiiglUf  inpoctant  In  tha  proeaaa  of 
soldering. 


NATIVE  ALUM.  Attnciir  orncnrAU. 

135.  Primary  Jorm :  the  octahedron,  ti^.  4,  PI.  I.  Cleavage 
inmorfect   GenemiUy  in  fibrous  masses,  or  m  efflore8ceiice$. 

H.s2— 2'5.  G.=1'75.  Lustre  vitreous;  the  fibrous  varieties 
8om(?timps  pearly  ;  occasionally  dull.  Streak  white.  Color  white. 
TraiLsparent — opaque.  Taste  sweetish  astringent  and  acid.  Frac- 
ture conchoidal. 

It  contains  Sulpliate  of  Alumina  21  75,  Sulphate  of  Polash  II  (Xl  and  Waler88-I25. 

Meli5  before  tne  blowpipe  in  its  water  of  crystalLization,  and  froths  up,  produang 
a  spongiform  mass  of  annydrous  alum.  It  is  .soluble  in  flrom  16  loSQtinws  its  wei|^ 
of  cold,  and  in  little  more  than  its  weight  of  boiling  water. 

Obs.  Alum  generally  occurs  in  efflorescences  on  argillaceous  minerals,  and  more 
pacticnUTly  alum  slate.  WMltfi     Yorkshire,  is  qbo  of  its  moat  noted  localities. 
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DESCRIPTION  OP  8PECIE8. 


Id  the  brown  eoti,  at  Taehermig,  in  BoheiniA,  ix  oecon  In  Uiyen  iMving  a  fibroos 

Btructiiro.    It  hay  also  been  obiaiiied  at  tlic  volcanoes  of  the  Lipari  isV^s  r^n  1  Sicily. 

Aluiii  is  a  very  iinponaut  maierial  iu  the  arts.  It  is  u.sed  in  ihe  tn.inulaclur«*  of 
leather,  in  dyeing,  also  as  a  preventive  of  putrefac  tion.  Large  artificial  ciyatali  of 
an  octahedral  fonn  aie  obtained  vUboitt  dimcalty  irom  a  saturated  solntioa. 


SOLFAfARITB.  Ai.tnaM  toiaamcdii. 
Ma  AIM. 

136.  Occurs  in  fibrous  crusts;  fibres  niinute. 

H.s2-^.  6.sl*8B.  i^iMlrtf  vitreous— pearly— mUcy.  Sir^ak 
white.  Color  white.  Outer  fibres  subtranslucent  or  opaque ;  inner 
usually  transparent.  Taste  sweetish,  astringent ;  not  differing  from 
that  of  common  alum. 


The  essential  ingredients,  as  deteimined  by  font  difierent  analyses,  are  as  IbUovs: 

SnI.  Acid.  Aiumina.  Soda.  Water. 

Thomson,  from  Mendoza^  S.  A.,       37  7,  12  0,  7  96,  41-9. 

BoussiNOACLT,  from  Rio-Satdaaa,       3C-40,  16  0,  0  00,  46  6. 

HaaTWiLL,  from  Milo,                  40*31,  14-98,  113,  40^ 

Hob,  from  Copiapo,                   3697,  14*63,  —  44-64. 

The  aecidental  Ingredieuto  which  the  analvses  ^ow  to  be  present  in  mlmile  qoan- 
ttties,  are  lime,  iron,  silica,  and  magnwita,  It  is  moch  more  solnUe  than  coinmon 

alum. 

Ob*.  It  occurs  at  the  Solfataraa,  in  Italy,  and  many  of  the  natural  warm  baths  of 
that  ref  ion;  also  in  the  caverns  on  the  island  of  Mllo.  It  is  Terr  abundant  at  Co- 
piaiio,&CikiU. 

KAONEBIAN  ALUM.  Alomsn  MMoamcm, 

137.  Structure  fibrous ;  also  compact. 

Lustre  shining.    Streajc  and  Color  snow-white. 

It  contains,  according  to  Stromeyer,  Sulphate  of  Alnmine  38-396,  Sulphate  of 
Magneain  lOM,  Sulphate  of  Manganese  4*997,  Water  46^739,  Chlorid  of  Pota5- 

Siiim  0  205^«>0-759. 

Obs.  It  covers  the  floor  of  a  protto  near  Cape  Verd,  in  Souibern  Africa,  to  the 
depth  of  6  inches.  The  roof  of  the  grotto  is  a  reddish  quartzose  conglomerate,  con- 
taining manganese  and  pyrites.  It  rests  on  a  bed  of  E^nom  Salt,  1|  inches  thick. 


ABfMONZA  ALUM.  Alcmbn  AmoNUCOii. 

138.  Structure  fibrous ;  may  be  obtained  in  regular  octahe- 
drons hf  solution  and  evaporation. 

H.=l — 2.  G.=l-56.  Lustre  resinous  and  shining.  Streak 
and  CWor  grayish-white.   Transparent— translucent 

According  to  the  analysis  of  Mr.  mine-commissionpr  Gruner,  (Qilbert's  Annalen. 
lxiz.64,)it«<»tfs<BS, 

Sulphuric  acid,  33-68'2 
Alumina,  10-750 
Ammonia,  3-619 
Water,  61-000-=99  051. 
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Obr.  This  mineral  ha5  ihf  etnrr.u  appearance  of  common  alum,  and  when 
heated  exhibits  the  same  phenumona.  It  iJCCIUS  It  Tm]uiiii%,  Ib  Bidieillia.  and 
was  fixst  dflwribed  by  Von  Herder,  in  1818. 


OAT-LUSSTIB.  Kavmmi  GjT-Lomunm. 

139.  Primary  form :  an  oblique  rhombic  prism ;  M  :  M=08^  50^ 
P :  M*^e39        CUMvage  parallel  with  M  perfect  parallel  with  P 

len  ao.    Usually  in  the  crystals  tlie  edge  e  is  truncated. 

H.=2--3.  G.=l-92— 1-99.  Lustrfi,  (obtained  by  fracture,)  vit- 
reous. Streak  grayish.  Color  yellowish-white.  Translucent. 
Exhibits  double  refraction.  Fracture  conchoidal.  Extremely 
brUile*  Not  phosphorescent  by  friction  or  heat. 

^Co^M^toi,  M  dctennined  by  Baowringiinli,  (Ann.  de  Clu  et  de  Ph.  xxsL  flW,) 

CaiKmate  of  Soda,  33  96 

Carbonate  of  Lime,  31  39 

Water,  3»90 

Alumiiuu  I'OO 

CulM»ic  add,  1-46.«100 

Healed  in  a  matrass,  the  crystals  decrepitate  and  lieeaiiie  opaaue.   If  then  applied 

to  the  action  of  the  blowpipe,  it  fuses  rapidly  into  an  opaque  globtile.  whiLh  is  nearly 
infusible,  and  has  au  alkaiint-  tastf.  In  nitric  arid.  dlsMjIves  with  a  brisk  efferves- 
cence, and  t)y spontaneous  cvapt.>raiinn  yields  crysials  cd  nitrate  of  .soda,  floating  in  a 
aolution  of  nitrate  of  lime.   It  is  partially  soluUc  in  water,  and  reddens  turmeric. 

Om.  This  mineral  occnm  in  abundance  ai  Laffonilla,  near  Merida,  in  Mara- 
caibo.  lis  cn,'stals  arc  disseminated  at  the  bottom  of  a  small  lake,  in  a  bed  of  clay, 
covering  trona.  In  allusion  lo  its  crystalline  form,  the  natives  call  it  elavos  OT 
nails,  and  distinguish  the  trona  by  tJie  name  urao.  It  received  its  present 
irom  M.  Cordier,  in  honor  at  the  celebrated  f^rench  chemist,  Qay-Lussac 


NATRON.  NATaoM  imoaaacnm. 


Ctrbonate  of  Soda. 


140.  Primary  form :  an  oblique  rliombic  prism ;  P :  M=71® 
17',  M :  M=76<>  \2f.   It  generally  occurs  in  efflorescent  crusts. 

H.=l— 15.  G. =1*423.  LuatFB  Titreoos-^earthy.  Sirtak 
white.  Color  white  ;  sometimes  irray  or  yellow,  owing  to  the  pre- 
sence of  foreign  ingredients.    Taste  alkaline. 

CompcaiticNi  aeeordlng:  (o  Bendant, 

From  DcbrMila.  fnm  IpfL 

Carbonate  of  Soda,  73  6  74'T 
Water,  138  13-5 

Sulphate  of  Soda,  10  4  T9 

Chlorid  of  Sodium,  2-3  S'l 
Earthy  matter,  —  1*4 

A  ';trong  effervescenre  rakes  place  on  the  application  of  nitric  acid.  Whas  cat- 
posed  to  the  air,  natron  efhorebces,  giving  out  its  water  of  crystallization. 

Ogs.  It  occurs  at  Debrezin,  in  Hungaiy,  according  to  Klaprotb,  (Beitrage^  iii.83,) 
and  alM  at  Montenuovo,  near  Naples,  u  is  obtained  in  lareer  quantities  wm  tha 
soda  lakes  flCE^^.  OtlmloealitisiesiitJB  Asia  and  Sfloib  ' 
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DESCaiPTION  OF  8F£C1£8. 


SesqulcarboriBic  of  Soda. 

141.  Primanj  form:  a  rigfht  rhomboidal  prism;  M  :  T=103'^ 
IS',  Often  occurs  in  fibrous  masses  cousisting  of  a  congeries  of 
miiiate  crystals. 

H.=2-5 — 3.  G.=2-ll.  Lmatre  vitreous,  glistening.  Color  gray, 
or  yellowish-white.  Tninslncont.  TVurte  alkaline.  Not  altered 
by  ejq>osure  to  a  dry  atmosphere. 

The  composition,  as  determined  by  Klaprotk,  (Beitrage,  iii.  80,)  Is  as  foiUows. 
Carbonic  Acid  38,  Soda  37,  Waier  22  5,  Sulphate  of  Soda  2-5=- 100. 

Om.  To  this  species  lielontrs  the  urao,  found  al  the  bottom  of  a  lake  in  Mara- 
caibii.  a  (lay's  jourr)"  y  from  Mciiila,  in  South  America.  The  spfciinfii  aiuilyzed 
bv  Klaprotn,  came  irom  the  province  of  Suckenna,  two  days'  journey  from  Fezzan, 
Africa.  It  is  found  at  the  foot  of  a  mountain,  and  Ibmis  a  cmsti  T&ryiiig  from  the 
thickness  of  an  in«l»  to  that  of  the  back  of  a  knife. 


COMMON  SALT.  Sal 

R«x*li«dr>I  Rock  Salt,  .V.  and  J.  Rock  8«h.  Wuriaw  of  Soda,  P.  Cblorid  of  Sodium.  Nator- 
IIShKoatanii,  W.  SMiMtf a»  1^  Soud* HurtaMc^ IT.  BalcaMcum,  Wnm.  M|aauiat. 

142.  Primary  form :  the  cnbe.  Secondaries :  figs.  2, 3, 4, 5, 7, 
10,  PI.  I.  Cleavage  jwurallel  with  the  primary  faces.  Imperfe^ 
crystallizations  :  mrussive.    Structure  coliimnnr,  or  crranular. 

H.=2.  G. -2-257.  Luatre  vitreous.  iStreak  white.  Color 
white,  also  sometimes  yellowish,  and  reddish  or  bluish ;  often  col- 
orless. Trans|>arent — ^translucent  fVoc^ttre  conchoidal.  Rather 
brittle.    Taste  purely  saline. 

It  consists  csscniially  of  Chlorid  of  Sodium,  (Chlorine  5!^5,  and  Sodium  40*5,) 
bat  is  coinmonlv  mixed  with  small  portioos  of  Su^ibate  of  Ume,  CUoxid  of  Cal- 
cium, and  Chlorid  of  Magnesinm. 

It  diasolTes  r^ulilf  in  three  times  its  weight  of  water.  It  attTaets  moMiire,  tat  b 

unchanged  in  a  dry  atmosphere.  When  healed,  it  u.sually  (U><  i  rpitate^  with  violence, 
owing  to  the  water  between  the  laminae.  The  native  rock  isali,  cuniainiug  uu  water, 
fuses  at  a  red  heat  without  decrepitation. 

Obb.  Common  salt  usually  occuis  in  extensive  but  irregtUar  beds  in  secondary 
roclw,  assocfated  with  gj-psum,  polyhalite,  clay,  sandstone,  and  calcareous  spar  ;  also 
diss'ilvi  i],  aihl  f  irming  salt  springs. 

Tiif  principal  mines  of  Europe  are  al  Wieliczka,  ia  Poland,  those  of  the  Salz- 
kammer?at,  in  Upper  Austria;  Ischil,  Ilallein,  in  Salzburg;  jEiall,  in  the  Tyr<d; 
Bex,  in  Switzerland ;  and  Nonhwich.  in  Cheshire.  At  the  latter  place  it  occurs  in  a 
basin-shaped  deposit,  and  Is  arranged  In  spheroidal  masses,  from  5  to  8  feet  in  di- 
ameter, whii-Ii  an'  i-iiinimsoil  (jf  cihh  entrir  <  tiat.s,  and  present  polvL^mial  fi^(llrp<^.  It 
is  but  liltle  conlaminaied  wiih  impurities,  and  is  prepared  for  use  by  mert'lv  cru.>»hing 
it  between  iron  rollers.  At  the  Austrian  mint  s,  where  it  contains  much  clay,  the 
salt  is  di.ssolved  in  large  chambers,  and  the  clay  thus  precipitated.  After  ten  days 
or  a  fortnight,  the  water,  fully  saturated  with  the  salt,  Ls  conveyed  by  aqueducts  to 
evaporatiri;:  houses,  and  the  chanibcrs,  after  beimr  cleared  out,  are  agnin  lilletl. 

It  also  occurs  in  the  snndv  regions  of  Alrica  and  Persia,  where  it  has  resulted 
Drom  the  evaporation  of  silt  water.  A  b^tMiAil  pore  white  variety  now  fiUs  liike 
Marentis,  ne;<r  Alexan<iria.  E'/rjit ;  nf  n  dHinn^-c  i'  r  f  ^-mblr  n  hank  of  ?;now. 

lu  ilie  Uuited  States  it  has  btieu  obe>t:r  ved  only  in  &uiuuoxi,  lurmxng  salt  springs.  The 
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mc»t  famonsof  thes*  sprinp-  arc  at  Salina,  in  N.  Y.,Rnd  in  the  Konawha  ami  Mtiskin?- 
um  Vallies,  Ohio,  and  in  Kentucky.  There  arc  besides  nuaierniis  other  depo>>iis  of  it. 
It  in  wiably  arises  fiom  the  red  xbarl  or  red  sandstone,  and  is  mostly  ajisociated  with 
g3rpsiiiii.  The  salt  valer  is  obtained  by  boring,  and  raised  by  means  of  machinery, 

and  thence  convej'cd  by  troug^h*!  to  the  boilers,  where  it  i.'s  evaporated  usually  by  the 
direct  application  of  artitioial  lit  aij  sometimes  by  the  heal  ui'  steam,  and  uccat>iua- 

aliy  by  exposurL-  to  the  heat  of  the  sun.  The  Keuwha  brine  afforils  about  a  bushel 
of 'salt  from  70  gallons  of  the  liquid. 
The  nrioaavM  of  «tlt  sn  ioo  wdl  known  to  requiM  eaaiii^ 


GLAUBEA  S  SALT.   Piuuujm  Glaubcrilm. 

143.  Primary  form:  an  oblique  rhombic  prism.  Stxondary 
form: 


Occurs  in  efflorescent  crusts. 

11.^1  5  -2.  (i.-l  l81.  Lustre  vitreous.  Color  white.  Trans- 
pareut — opuq^ue.    Taate  cool,  theu  foebly  saliue  aud  bitter. 

Its  coinjtiiviijrm  a(  <  ordinp  to  the  analvsis  uf  Rciiss,  is,  Sviljihaie  of  Suda  (>T  (lvM,  Car- 
bonate ot  boda  h'y'SSi,  Chlond  ot  t^ainiu  liOOU,  Chiorid  ot  Caicitun,  5(>43<sai 
100-000. 

Oiis.  A  few  of  it.s  localities  are,  the  Sandwich  Island.-*,  Ischel  and  Halfltadt,  in 
Austria  ,  it  also  occurs  iu  Huii^ary,  SwiucrUmd,  luily,  iS^Mun, 

The  ariiti<  iai  salt  waj  fint  ducorered  by  a  Qerman  chemist  bjr  the  name  of  Glau* 
ber,  aad  hence  its  name. 


THENARDITE.  FtQULOM  Tvmujmumu. 

144.  Primary  form:  a  right  rhombic  priim,  fig.  72,  PI.  II., 
M :  M«125.o  Secondary  forms :  figs.  75,  76,  PI.  U.  Cleavage 
perfect  parallel  with  the  primary  faces,  most  so  paralh  l  with  P. 

H.=2 — 2  5  n  71  ////.<?//  t  vitreous.  Co?or  white.  Trfins- 
liicetit.  Becomes  covert  with  a  white  powder  on  exposure  to  the 
light. 

According  to  the  analysis  of  M.  Casaseea,  (Ara.  de  Ch.  et  de  Ph  xxxii  311,)  it  is 
composed  ot  Anhydrous  Sulphate  uf  buda  99-78,  and  Carbonate  ul  'S<Aa  Q-^i.  It  is 
whouf  soluble  in  water. 

Oaa.  The  only  knoim  loeaUtjr  of  this  minexal  is  Eagpartiae,  ia  Spain,  a  place  5 
leases  from  Madrid,  and  %  inna  Aranjnet.  TIm  vatmr  ezndea  Irani  the  Douom 
of  a  ba.sin  durint?  winter,  tM bcconiiig  eoBceittnted  itt  ibesiuniiMr  settoii, depoBiii 
crystals  of  Thenardite. 
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EPSOM  SALT.  PicKALiiM  Momtcini. 

145.  Primary  form  :  a  n^;ht  rhombic  jinsm  ;  M  :  M^90^  38', 
tig.  72.  PL  11.  Secondary  forms :  tig.  75,  PI.  II.,  tlie  plaiies  e 
being  enlarged,  and  the  acute  lateral  edges  also  replaced.  Other 
crystals  have,  in  addition,  the  obtuse  lateral  edges  truncated,  death 
a^e  perfect  parallel  withe.  Imperfect  crystaUizaiunu ;  botjyoid- 
al  masses  and  delicately  fibrous  crusts. 

H.=2-25.  G.=l-751.  L,iislre  vitreous — earthy.  Streak  and 
Color  white.  Ttansparent — ^translucent.    Tiute  bitter  and  saline. 

It  ift  eompooed,  aecordiBg  to  Yogel,  of  Sulphuric  Acid  33,  Magnesia  16,  Water  48. 
It  (l«>Kqiie9ces  before  the  blowpipe,  but  is  dilBeattly  Aisible  before  the  water  of 
cr>  stallizaiion  is  diivea  off.  It  is  very  soloMe  in  witer.  U  does  not  eArreaoe 

with  the  acidSb 

Obs.  This  salt  is  a  ilreqaent  ingredient  in  mineral  waters,  and  also  oocnn  often 
as  cfiioreseeneefl  on  roeln.  In  the  former  state  it  exists  at  Epsom,  whose  springs 
hare  long  been  famous.   This  place,  originallv  named  Ebshamus,  gave  the  name  to 

ihi^  salt.  At  Idria,  in  Carniola,  it  occurs  in  silk^  fibres,  and  hence  has  received  (he 
denomiaatiou,  by  the  workmen,  uf  Hairsalf.  It  is  also  oUained  in  the  gj  pum  quar- 
ries of  MoDtmartre,  near  Paris,  at  Anagon,  in  Spain,  in  the  Cordillera  of  Bu 
Juan,  in  Chili,  and  in  a  grotto  in  Southern  Africa,  where  it  forms  a  layer  1}  inches 
thick.  The  salt  from  this  last  locality  wa.s  analyzed  by  Stromeyer,  and  found  to 
contain  Sulphate  ol"  Magnesia  42  05^1,  Sulphate  of  Manganese  07"667,  Water  49  343 
e=99-564.  The  roof  of  the  grotto  is  a  quartzuse  conglomerate,  containing  manga- 
nese and  pyrites. 

Tlie  limestone  caves  of  Kentucky  and  Indiana  have  their  floors,  in  many  instances, 
covered  with  Epsom  salt,  in  minute  crystals,  mingled  in  with  tne  earth.  It  efflo- 
res  fr  om  the  calcareous  sand^ooe,  ten  miles  from  Cosynaiis,  on  the  east  Ihce  of 
the  Uudelberg,  N.  Y. 


REUSSITE.  PjaubOM  Riossn. 

146.  Primary  form:  probably  a  right  rhombic  prism.  It  is  said 
to  occur  in  flat  six  sided  prisms,  also  in  acicular  crystals  j  but 
usually,  it  appears  in  the  state  of  a  loose  mealy  efflorescence. 

Colir  snow-white.    Taste  saline  and  bitter. 

According  to  Retus,  it  is  composed  of 

Sulphate  of  Soda  f>6  04 

Sulphate  of  Magnesia  91-35 
Chlorid  of  Magnesium  9-19 

Sulphate  of  Udm  >4^I<NH» 

Soluble  m  water. 

On.  It  is  found  in  the  nelgldwrhood  of  Sedliix. 


BfASCAGNINE.  Piduijni  voixunam. 

147.  In  mealy  crusts  and  stabirtitic  forms. 

Lustre  of  crystallized  Tnascagiiine,  vitreous.  Color  vellowish- 
grey,  leinou-yeUow^.    Translucent.    Taste  pungent  mid  bitter. 
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This  mineral  has  not  been  analyzed.  H  it,  pvobabljr,  a  nearly  pore  Sulphate  of 

Ammnnia.    It  dissolves  readily  in  water. 

It  uccurs  about Tolcanoes,  in  the  fissures  of  the  lava;  mure  particularly  at  Etna, 
VesDTiu,  and  the  Upari  Idea. 


APHTHi TALITE.     PlCRALlTH  VEStVIANlM. 

148.  Primary /orm  of  artificial  crystals,  right  rhombic  prisms; 
M:M=112°8',  a  :  0=106°  46'.  Tt  hiis  been  observed  in  nature 
only  in  a  massive  state,  presenting  imjiedectly  mammillary  forms, 
which  are  sometimes  composed  of  concentric  coats. 

H.s2 — 3.  G.=l*731.  Lustre  YitfeouB*  Co/or  white,  sometimes 
tinged  with  blue  or  green.  Trenslucent.  Taste  saline  and  bitter, 
disagreeable. 

It  fuses  readily  before  the  blowpipe,  without  intumcJicence.  It  effervesces  strongly 
with  sulphuric  acid. 

Ow.  its  only  knovm  locality  is  Vesuvios,  where  it  ocean  apoa  ihe  lava  in  massea, 
oftea  an  inch  or  more  in  thickness. 


SALrAMMONIAC.  PicaawM  ocTABaimoM. 
Ocubedrti  Ammooiu  Suit,  JV.  lleriM»orAenMala,F.  Ntarttehit  Wehahfc,  Jr.  Salnlek,!.. 

149.  Primary  form :  the  r^ular  octahedron.  Secondaries : 
fi?«  t  and  16,  PI.  I.  Cleavage  parallpl  with  the  faces  of  Oi^-  orta- 
hcdron.  hnpcrfcft  cry.^tnlUzdtions :  stalactitic  and  globular 
masses  \  in  crustii,  or  us  an  eMorescence. 

ILsl>6 — 2.  G.^1'528.  £rtt«fre  vitreous.  jSSfredt  white.  Color 
white;  oflen  yellowish  or  greyish.  Translucent— opaque.  Frae- 
ture  conchoidal.    Taste  suine  and  pungent. 

Accoriiiug  U)  Kiapiuth,  ii  cunlains 

V<Wlillll.  Bacbartfe. 

Muriate  of  Ammoaia  90*ft  97  50 

Sulphate  of  Amnonia  0>ft  *tO 

h  diasotvea  readily  in  ahont  three  tlmea  ha  weigrhl  of  water ;  hot  does  not  deli. 

quesce.  It  is  completely  volatile  bef  ir  •  the  blowpipe,  min?  in  white  ftune.s.  Min- 
gled in  the  pulverized  state  wiih  quietviime,  it  gives  out  the  pttngent  odor  uf  aiu- 
monia. 

Oae.  It  occors  in  the  cracks  and  fissures  of  volcanoes,  paiticnlarly  at  Etna,  the 
Mand  of  Vuleano  and  Vesnvins.  It  has  been  observed  In  small  quantities  in  the 

vicinity  of  tg^nitcd  ronl  scams,  as  at  St.  Ctienne,  hi  Finttoe,  and  also  at  Newcastle, 
aiiii  iu  Seuiland.   It  occurs  also  in  Bucharia. 

Sal  ammoniac  has  not  hitherto  been  found  in  nature  in  sufficient  quantities  to  be 
obtained  for  commerce.  It  is  a  valuable  article  in  medicine.  It  is  emphnred  br  tin- 
men to  prevent  the  oxydation  of  metallic  surfaces,  undergoing  the  operanoo  of  tin- 
ning or  soldo rins. 

TheiAf  iftiHttittKit,  sal-amiTi(iniar  of  Dioscorides,  Celsns.  and  Pliny,  is  fullyproved 
by  Beckmantt,(Hist.  of  Inventions,  IV.SeO,)  tobe  conimnii  rock  saU.  Itisdesofted 

Pliny  as  a  native  salt,  dug  in  Egypt,  near  the  oracle  of  Ammon,  whence  its  name; 
ftfeMiM  was  allerwards  transierreu  to  the  mttriaia  of  amnumia,  when,  subsequently, 
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it  was  manufactured  in  Eg3rpt.  Sal-ammoniac  is  not  supposed  to  have  been  entirely 
unknown  to  the  ancients,  bat  to  be  described,  in  connection  with  one  or  two  dher 
^Meles,  unda  the  nune  of  niifum,  which,  aecording  to  Pliny,  eare  the  test  of  a]ii> 
monia  when  mingled  with  qnieklime.  (See  Moored  Ancient  Minoahigy,  p.  96.) 


NITRATE  OF  MAGNESIA.  Piauunt  DEuaraecna. 
150.  In  deliquescent  ei&orescences.    Color  wiiite. 

It  con&ists  of  Nitric  Acid  72,  and  Mameeia.  98.  Very  deliqaescent. 
Om.  Occurs  in       *nf»«  enveins  with  the  nitnte  oC  lime. 


NITRATE  OF  LIMB.  PicnAum  rtmuxu. 
151.  In  eJQIorescent  silken  tuiU  and  masses.  Color  white  or  gray. 

It  contains  Lime  39.  Nitric  Acid  57-44.  and  Waler         On  burning  eoals  it 

s!o\v!y  fuses  with  a  slight  detonatloD,  and  dries.  Yeiy  dellqneaeent  before,  bat  not 
after  being  desiccated  bv  heat. 

Obs.  It  occurs  in  silky  etflorescences,  in  the  limestone  caveme  of  Keutnclqr.  It 
is  employed  in  the  mannfactare  of  salt  petre. 


NITRATE  OP  SODA.  NnuH  nnoiooaimnnf . 

\b'2.  Primary  form:  a  rhombohedron ;  R:R=10(V^33^  Cleav- 
age perfect  paruUel  to  R.  Found  usually  in  a  state  of  eiilorescence. 

H.=l*5— 2.  G.s2'0964.  lautre  yitieotv.  Streak  and  CoUtr 
white.  Transparent  Balfaer  sectile.  Fracture  indistinctly  con- 
choidal.    Taate  cooling. 

Its  constiluriits  arc  Nitric  Acid  51  97.  and  SoJa  4rr03. 

It  deflagralc>  on  cliarcoal  uith  less  vioK'ULO  ihan  nitre,  producing  a  yellow  li^ht. 
It  dissolves  in  three  narts  of  water  at  GO'  F.  Friction  excites  negative  electricity  in 
its  ciystaKs  when  isolated. 

Ob8.  There  is  a  Xnrs^c  flcpo?;ii  of  this  salt  in  the  district  of  Tarapaca,  near  the 
northern  frontier  of  Chili,  cou^iiuiing  a  bed  of  .several  feet  in  thickness,  which  cov- 
ers an  extent  of  loHv  leagues  in  length.  Nests  of  coomoD  salt  are  acatteied  Ihronglk 
it,  and  aiso  small  qoantities  of  nitrate  of  notash. 

Large  qnantities  have  been  trmnspoited  to  Eorope,  and  in  Ofeal  Britain  ft  has 
been  inlrodnred  into  some  mannfartnrcs  as  a  substitute  for  nitre.  On  accoont  oC  its 
deliquescing,  it  is  imfii  lor  the  manulactnre  of  gunpowder. 


NITRE.  NrmuM  RBomctm. 
Ni(nit«  «r  PwMb. 

163,  Primary  ^orm :  a  right  rhombic  prism ;  M :  M  about 
120^.  The  artificial  crystals  usually  have  the  acute  lateral  edges 
truncated,  and  the  acute  solid  angles  deeply  rc^lacod.  Occurs  gen- 
erally in  thin  crusts,  and  delicate  aciculor  crystallizations. 
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H.=l.  G.=l-936.  Ltistre  vitreous.  Streak  and  Co/or  white. 
SubtranspareQl.  Brittle.    T<t9i€  uline  and  cooling. 

Its  comjiasitioii  tceofdfaiff  to  Kbfirolh'siiialTals  of  u  Aft-icaa  apedinen,  (Beitrage, 
Ul.  80,)  is  as  follows :~ 

Niiratf  ol  P-ifflvh  42  .'>ri 

Sulphate  uf  Limt;  U'l 
Ckioridof  C«kiaiD 

A  Tirfd  deflagntion  takes  place  on  InuniDg  coals,  and  with  eonibiutibk  sabsuncea 
n  St  r<  m:::  detaaation  is  prodoced.  It  diasolves  easily  in  water,  and  Is  not  altered 

cxpi  >'^^lr».•. 

This  shU  is  inunii  ^onorallv  in  minute  nesdle-foim  ciystals,  and  crnsis  on 
ikc  smiacc  oi  the  eaiiti,  on  walls,  rockak  «ic. 
Its  most  aIniDdant  locality  is  India,  where  it  Is  obtained  in         quantities  for  the 

arts.    It  (KLurs  also  in  ^^pain,  lluiii,'nry,  F-^'\  p(.  PiT-^i;i,  In  MiidiMin  loxmly, 

Kciiuick)',  it  is  loulid  »uiuicre<i  iluough  Lha  loose  earth,  coveiing  lUe  txKium  ol'  a 
1.1!    care.  Other  similar  caverns  in  the  western  states  of  tUs  country,  also  oon- 

taiu  ji. 

NiiTf!  constitntes  abotit  75  per.c«it*  in  the  compMition  of  priin  powder,  and  is  prin- 

cijialJy  enijjloyfti  in  ihc  niatiiiractnrc  i>f  this  snb^fam  i.-.  In  IiKlia.  u  is  um  li  I'ur  prt-- 
peiruLg  a  cuuling  uajttuxe  ;  an  outK^  ul'  powdered  liitru  in  live  uunce«  ol'  waier,  re- 
daces  the  temperaivre,  Ifto  F, 


Tltriei.  Html-pciiDiBtlc  Vitriol  «al(,  .V    Su'^btUti  bm. 

151.  Primary  form:  an  acute  ohliquc  rhom- 
bic prism  ;  M  :  M-Si>^  2r,  P  :  KK,  or 
23'.  J^ttmidanj  form :  e:e=101°  35',  M:e= 
138°  60'.  a :  e=140o  48'.  Cleavage  perfect, 
pnrallel  to  P;  less  so  parallfl  to  M.  ^iirfiire 
iTtiierally  smootli.  Jiare  in  distinct  crystals; 
geuerully  ma£«>ive  and  pulverulent. 

H.=2.  G.=l-832,  of  a  specimen  containiii;? 
about  01  of  sulfAate  of  coppor.  T^nstre  Vi^rc 
ous,  both  on  the  natural  surtacoand  the  surface 
of  fracture.  Str'ak  white.  Color  various 
shitdcii  of  gftiou,  passing  iiilo  white  ;  Ixicomcs 
yellowish  on  ezpoauie.  Sabtraiis^Kirent — ^translucent.  Taste 
sweetish,  astringent,  and  nietaUic.   Fracture  conchoidal.  Brittle. 


According  to  ikrzelius.  il  com>i5(s  of  Oxyd  of  Iron  2-57,  Sulphuric  Acid  38*9, 
Wnier  25-4. 

The  action  of  the  blowpipe  renders  it  magnetic ;  with  borax  it  yields  a  green  glass. 
It  is  soluble  in  twice  its  weight  of  water,  and  the  solution  is  blackened  a  tincture 
of  nut  i^alU.  On  exposure,  it  is  aoOB  eomsd  with  a  ]reIlow  powder,  which  is  the 
sulphate  of  the  peroxyd  of  iron. 

Obs.  This  salt  usually  proceeds  from  the  decompoaition  of  iron  pyrites,  wliich 
readily  affiurds  it,  if  occasionally  moistened  while  exposed  to  the  ataanphere.  The 
old  mine  of  Kanunekburg,  near  Goslar,  in  the  Harts,  is  its  most  noied  kiealilf :  it  has 
also  been  found  in  aluminous  shale  at  Hnriet,  near  Paisley,  and  in  aeveial  of  the 
Saxon  and  Uitngarian  mines. 

It  is  employed  in  the  proem  of  dicing;  also  in  the  nuuiulhetttte  of  ink  and  Pma- 
sian  hlue» 
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WHITE  C0FFEEA8.  Vriuom;m  unuaoMUM. 


155.  Primary  form :  a  hexagonal  prism.    The  prisins  usually 

have  their  terminal  edges  deeply  replaced.  P  :  e  (a  plane  replacing 
the  terminal  edgt* :  see  fig.  125,  PI.  II.)  =15L-,  M  :  e=l  19^.  p  :  e= 
128^  8^   Cleavage  imperfoct,  parallel  to  M.    It  aiso  occurs  m  Hue 
granular  masaefl. 
Color  white ;  sometimes  with  a  pale  violet  tint. 

Its  composition^  as  determined  by  M.  H.  Rose,  (Ppggend.  Annalen,  xxvii  3X0,) 
fosafidlMn: 

Bnlphuric  Acid  43  S5 

Pttvoanrdof  Iron  S4-U 

Water  30-10 

Alumina  0-93 

Lime  0'13 

Magnesia  0-33 

Silica  aSI  =  100.4. 

This  salt  is  wholly  soluble  in  cold  water:  if  tlie  solution  be  heated,  poroxyd  of  iron 
vs  copiously  precipitated.  Dilute  muriatic  acid  dissolves  the  whole,  except  a  poriioa 
of  silica. 

Ob8.  It  forms  a  bed  in  a  felclsparry  rock,  which  is  supposed  to  be  a  fine  grained 
granite,  in  the  province  of  Coquimbo.  the  most  northerly  part  of  the  republic  of 
Chili,  about  hair  a  dap'  journey  from  Copiapo.  This  salt  is  probably  derived  from 
the  decomposition  of  iron  pyrites.  The  bed  of  salt  is  continually  on  the  increase. 
Pits  twenty  fieet  dMp  hare  wen  fonned  in  it  by  th«  people  of  the  eonntij. 


YELLOW  COPPERAS.   Vitriolum  PABAamccH. 
SalplwMd  PcfOifd  of  Iron,  Tk^m. 

156.  In  small  grains,  sometimns  consisting  of  delicate  hexagonal 
tables,  too  minute  for  the  determination  oi  their  angles.  Easily 
cleavable  parallel  to  P. 

huattB  pearly.   Colw  yellow.  Tiansluc^t. 

According  to  the  analysis  of  H.  Rose,  (Pegs-        xxvii.  314,)  it  is  oompoeed  of 

Sulphuric  Acid  39  GO 
Pcruxyd  ul  Iron 

Water  29  67 
Magnesia 

Alumina  19.') 

Silica  |-37=101-34. 

Obb.  It  is  Ibond  incnaating  the  CliiU  rUrlol,  or  wUte  ooppeias,  in  the  district  of 
Copiapo,  a  province  of  Coqitraabo. 
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BLUE  VITRIOL.  Vitmoloii  Crnimi. 


167.  Primary  form :  an  oblique 
rhomboidal  prism ;  P  :  M  - 109°  32', 
P :  T=128o  27',  M :  T=149^  2^.  Cleav- 
age yery  imperfect  Occurs  also  amor- 
phous. 

H.-225.    G.=2  213.     Lustre  vit- 
reous. Streak  white.   Co/or  deep  sky- 
blue,  of  differeut  shades.  Subtranft- 
parent— translucent    Taste  metallic  aiid 
brittle. 


nauseous.  Somewhat 


Its  consUtuents  are  Sulphuric  Acid  3l'57,  Oxyd  of  Copper  32-13,  Water  36  30.  It 
i«  aoluble  in  water.  A  poUshed  plate  of  iron  Introdaced  into  the  solution,  becomes 
covered  with  copper 

Ow.  Blue  vitriol  is  found  in  waters  issuing  from  mines,  and  iti  cooueclion  with 
rwks  coutaimng  copper  pyrites,  by  the  decomposition  of  which  it  is  formed.  Its 
^irt  it^n  localities  are  the  Rammelsbeig  miae,  near  Goslar,  in  the  Hartt,  Fahlun,  in 
Swerlen,  also  Anglcsea,  and  Wteklow. 

When  purified,  it  is  employed  in  dyeing  operations,  and  in  the  printing  of  ootlOll 
ana  iinen,  and  for  rariuuii  oiner  purposes  in  the  arts. 


WHITE  VITRIOL.  Vinioum  ZmcieviL 


Zlae. 

156.  Primary  form:  right  rhombic pnsm 

M  :  M=90^  42'.    Secondary  form :  H :  e=129«^ 

2^  Mj  c=134°  3S'.  (Irara:^^  i^erfect  paral- 
lel to  e,  or  the  shorter  of  the  diagonals  of  the 
prism. 

H.»2— 2*5.  G.a2'036,  as  determined  by  Hai- 
dinger.  Lustre  vitreous.  Color  white.  Trailfl- 
parent--tran<^hicent.  Brittle.  TiMie  astringent, 
metallic,  and  very  nauseous. 

Ks  cooatitnents,  aecording  to  an  analnb  bv  KlMroUi. 

(Beitrage,  v.  193.)  aw,  ^ 


Oxyd  of  Zinc 
Sulphuric  Acid 
Water 

Oxyd  of  Manganese 


27-5 
20^0 
50-0 

0-5=98.0 


It  froths  under  the  blowpipe,  gives  oif  it«  aolphnric  acid,  and  coyen  tlie  charcotl 
^  *  ""^nite  coating  of  oxyd  of  zinc.  It  Ib  eaajr  nolnble  in  water. 

Om.    Thi«  salt  is  supposed  1o  be  formed  by  ti\e  decomposition  of  blende.    It  oc- 
curs at  the  Rammelsburg  mine,  in  the  Hartz,  ai  Schenmitz,  fn  Hungary,  at  Fahltm 
in  Sweden,  and  at  Holywell,  in  Wales.   It  is  of  rare  occurrence  in  nature.  ' 

It  is  manufactured  for  the  arts,  and  is  very  extensively  employed  in  medicine  and 
drdng.  A  fine  while  color,  simc  wkiu,  superior  in  its  dtuability  to  white  lead,  is 
pnpuedihmit 
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DB8CRIPTITS  KUTBRALOOT. 


COBALT  VITRIOL.  Tintfouni  Coialvkvii. 

RkU  Vunol.   Hulphat*  of  CotwlL 

159.  In  stalactites  and  crusts,  investing  other  minerals.  Lustre 
vitreous.  Color  flesh  and  rose-red.  SuDtransparent — translucent. 
Friable.    Tuaie  astringent 

The  analysis  of  Kopp,  (Gtehlen's  Jour,  fld  seri^  vi.  157,)  fives  for  its  compo8i> 
lion,  Siiiplniric  Acid  19^4,  Protoxyd  of  Cotelt  38>7i,  Water  ll'fift. 

It  commuoicates  a  blue  color  to  glass  ofbcrax. 

Osa.  It  occurs  in  the  rubbij»h  of  old  mines  at  Bieber,  near  Hanau,  and  ai»o  at 
LeogMig,  in  Saltsbutg. 


JOHANNITB.  yrrBioLOH  UaAincinc. 

Solpliata  ol  the  Proiaxjii  of  t'ranium,  TtomttH. 

160.  Primary  form:  an  oblique  rhombic  prism;  crystals  flat- 
tened and  from  one  to  three  lines  in  length,  arranged  in  concentric 
droses. 

lAuiTB  "witnom,   filfreaA;  yellowish-green.  CbAr  beautiful  eme^ 

rald-oTecn,  sometimes  passing  into  apple-green.  Transparent — 
translucent ;  sometimes  opaque.  TitHe  bitter,  rather  than  astringent 

Soluble  in  water.   Solution  precipitated  chetiral>brown  by  pnustaie  of  polish, 

yellowish-errcen  by  alkalies,  and  in  brown  flocks  by  an  infusion  of  nut^'alls, 
Obs.   This  uiinerai  was  discovered  by  John,  in  Elias  u^e,  near  Joaciiimsiabi, 

In  TIrJiimviM 


BOTRTOQEN.  Trnuount  mcolo*. 


a 


M 


M 


Native  Red  Iioa  Vitriol  of  Faiilun.  Haul. 

161.  Primary  form:  an  oblique  rhonil)ic 
prism;  M  :  M=119°  56'.  >Sccondary  form: 
M :  c'=160°  64',  ? :  e'=99<'  16',  a  :  a^U\°  P; 
a=160o  SC.  Faces  M  and  e'  striated  parallel 
to  the  vertical  axis.  Cleavage  parallel  to  M. 
Tlie  crv'^tals  are  usually  small  and  aggregated 
in  remlbrm  and  botryoidal  shapes,  consisting 
of  globules  with  a  crystalline  smfiLoe.  From 
this  peoiliarity  in  its  structure  its  name  is  de- 
rived. 

— 2-5.  G.=2  ()39.  Lustre  vitreous.  Streak  ochre  yel- 
low and  a  little  shining.  Color  deep  hyacinth-red ;  the  massive 
▼arieties  sometimes  ochre-yellow.  Translucent.  Taste  slightly 
tstringent 

The  analyms  of  Berzelios  gives  for  its  compotatioOt  Sulphate  of  Iron  Sn^ 
pbste  of  Magnesia  9^8,  Water  »9* 


Digitized  by  Google 


BT8RINRA* 


161 


Under  ihe  blowpipe  ii  iniumesces  and  pivcs  off  water,  producing'  a  reddish-yel- 
low cuA,  wMeih  Wlnff  alternately  the  rtdu*  tu>a  and  oxydizlng  llaroe,  is  chaaiged 
into  protoxyd  or  perozyd  of  iron.  With  salt  of  phospburus,  a  red  glass  is  pro- 
duced, which  loses  its  color  on  cooling.  It  remains  unaltered  if  kept  dry,  but  wnen 
i-xixiNcd  to  a  moist  atmosphere  it  bocoiiies  covfrrd  with  a  dirty  Vfllo-wi^h  pQWdCf* 
Uutimg  water  liiaboives  only  a  part  of  it.  leaving  a  vellow  ochreous  residue. 

Obs.  The  only  known  locaJftjr  of  tills  mineral  is  the  fkmons  eopper  mine  of 
IWiuii  in  Swedetti  wiiere  it  coats  gypsnnor  fyriles. 


OLAUBERITB.  GsiLmf  oauomiif . 

ilemi-prism&lk  Boiliine-SaJi,  JIaiU.    Drongnlarttn,      and  P. 

162.  Primary  form:  an  acute  oblique  rhombic  prism;  M: 
Ms=83o  20',  P :  M=104o  15^.  Secondary  forms:  simUiur  to  fig.  101, 
PI.  II. ;  another  variety  has  the  front  lateral  edge  e  truncated ; 
P  :  6=137''  %  e :  e»116<'  20^,  M  :  e^lSl""  40^.  Oeavaffe  perfect 
parallel  to  P. 

H.=2-5— 3.  G.=2-75— 2-85.  Lustre  vitreous.  Streak  white. 
Color  pale-yellow,  or  gray.  Fracture  conchoidal ;  brittle.  Ta^te 
slightly  saline. 

It  contains  Sulphate  of  Lime  49,  and  Sulphate  of  Soda  51.  Immersed  in  water  it 
loses  its  transparency,  and  is  partly  dissolved.  On  long  exposore  it  ahsorlM  inoistare 

and  falls  to  pieces.  ljndf>r  the  af  tinn  of  the  blowpipe  It  decrepitates  and  melts  into 
a  whiii-  enamel.    If  insuiaied,  resiiH»u?i  electricity  maj  be  excited  by  friction. 

Obs.  It  u<  curst  in  crystals  in  rock  salt  at  ViUa  Babia,  near  Ocaaat  in  New  Cas- 
tile, and  also  at  Aussee,  in  Upper  Austria. 


POLYHAUTB.  GsALtni  couoauoaa. 

163.  Primary  form:  a  ris^ht  rhombic  ])rism  ;  M  r  M=115°. 
It  seldom  occurs  distinctly  crystallized,  but  usually  in  fibrous 
masses. 

H.=2-5— 3.  G.=2*7689.  Lustre  resinous,  or  slightly  pearly. 
Streak  red.  Co/or  flesh  or  brick  rod.  sometimes  yellowish.  Trans- 
lucent— opat^ue.    Tasie  bitter  and  astrmgcnt,  but  very  weak. 

StramcTer  determined  the  cooqposltian  of  a  specimen  firom  bchel  to  be  ae  fol- 
lows: 


Anhvdrmis  Sul[)hatc  of  Lime  22-2184 

Anhydrou.«-  Sulphate  of  Po[;u»h  27*6347 

AnhVdrous  Suljdiate  of  Magnesia  200347 

Hydrous  Sulphate  of  Lime  28  4580 

Anhydrous  Sulphate  of  iron  02927 

Chi.. rid  of  Suditun  0-1910 

Chlurid  uf  Magnesium  OOIOO 

Peroxyd  of  Iron  0-1990 


According  to  the  analysis  of  Beithier,  three  wicties  firom  Vic  are  constllatvd  as 

follows: 
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gnlpluite  of  Lime 
Solpliateof  Soda 
Chlorid  of  Sodivitt 

Siiljihatp  of  Magnesia 
Sulphate  of  Manganese 
Alumiu  and  Ozjrd  of  Iran 


Cryitalliiod. 
400 
376 
15-4 

0^0 
0-5 
45 
2-0 


Red  mnnlve. 
450 
44-6 
&4 

0-  0 
00 
30 

1-  0 


Qny  maiwiv*. 
400 
994 
0-7 
176 

ao 

4-3 


Becomes  opaque  in  the  flame  of  a  candle,  and  of  a  brownish  color.  Under  die 

blowpipe  it  fuse?  instantaneously.    It  is  but  slightly  soluble  in  water. 

Ob.s.  The  mines  of  Ischcl  and  Anssee,  in  Salzburg,  where  it  occurs  with  common 
salt,  gypsum,  and  anhydrite,  and  the  salt  mines  of  Vic,  in  Lorraine,  are  the  prin- 
cipal localities  of  this  mineral. 

The  name,  Polyhalite,  is  derived  from  nMr,  iBMiy,  and  Akt,  nil,  in  aUaskMi  to  the 
number  of  salts  in  its  constitution. 
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OXALATE  OF  LIME.  AvrAniLm  PBTToanm. 
BsmMatlM.  nwBlMfH  arwMmuft. 

164.  Earthy;  crystallization  imdeiermiiied. 
G.=213 — 2'489.    Soft ;  may  be  scratched  by  the  iioii.  Dull. 
Cohr  yellow.    Jf^adure  uneven,  earthy.  Acquiiea  negative 
electricity  by  Metion,  when  insulated. 

Its  coasiimenls,  axxording  to  Mariano  de  Rivero,  are  Oxalic  A<  id  H'>  H,  and  Pro- 
loxyd  of  Iron  53  86. 

it  blackens  in  the  flame  of  a  candle  instantly,  and  then  is  attractable  by  the  mag- 
net.  A  eontlnnanee  of  the  heat  eames  the  evohitlon  of  a  ratable  odor,  and  soon 
decomposes  it,  leaving  a  stain,  at  first  yellow,  then  black,  and  finallv  T'  ! 

OiM.  It  occurs  at  Koloseruk,  in  Bohemia,  and,  according  to  the  suppoaiilon  of 
RIvaro,  has  lesttUed  tnm  Ihe  deeoaipoBltloii  of  mccnlent  plants. 


CRYOLITK  CaYia.C8  Fcstus. 
ftfaMik  OiiHiK  HMhM,  M.  AlsaiiaenuileAkslhMk  jr. 

165.  Primary  form:  a  right  lectangular  prism.  CUavage 
parallel  to  P  peiiect,  parallel  to  the  lateral  fitoea  less  so.  Occuxs 

in  lamellar  masses. 

H.-2-2f; — 2-5.  G.=2-949.  Lustre  vitreous  ;  slightly  pearly  on  P. 
Streak  white.  Color  white :  sometimes  reddish  or  brownisii.  Sub- 
transparent — translucent.  Immersion  in  water  increases  its  trans- 
parency. Brittle. 

The  analysis  of  Berzelia5,  (Kong.  Vet.  Acad.  Handl.  1823,  p.  315,)  shows  it  to  be 
oomposedor  Almniu       Soda  31*35^  and  Bjdraaaotlc  Add  44*K.  It  is  flisiUa  in 
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the  flame  of  a  candle,  and  henre  its  narae.  from  *fwt,  Before  the  blowpipo.  it, 
&at  fuses,  then  becomes  bard,  white,  and  opaque,  and  ultimately  assumes  a  slaggy 
apiieaninee. 

Oils  ArksiTtfionI,  in  West  GrotMiland,  h  the  nnly  known  locality  of  this  mineral. 
It  was  liiM-overed  by  Gicsecke,  in  two  veins  in  gneiss,  associated  with  galena,  rn'riteSi 
and  spathic  inm.  Specimens  may  there  be  obtained  from  six  inches  to  a  root  in 
diameter. 


ALUM  BTOMR  Aunomn  BHOMBonoBOi. 
RlwMb»MnlAluill«leUt.JK  MuaOM  SoiM  mlftrts  AleU— ,  JT. 


166.  Primary  form :  an  obtuse  rhombohcdrou  ;  R  :  J2  50'. 
Seeondart/  form :  fis.  1 13,  PI.  II.  Cleavage  nearly  perfect  paiallel 
to  a ;  indistinct  parallel  to  R.  It  also  occurs  mAssiTe,  having  a  gran- 
ular  or  impalpnblo  composition. 

H=5.  G. ^2-58— 2-752.  Lustre  vitreous  on  R,  inolining  to 
pearly  ou  a.  Streak  white.  Color  white,  sometimes  grayish  or  red- 
dish. Transpaient-nsubtranslucent.  jFVocAfrd  flat,  conchoidal,  un- 
even ;  of  massive  varieties,  splintery,  and  sometimes  earthy.  Brittle* 

The  analyses  of  Vauquelin  and  Conlier,  ^w  c  [hr"  followin?  composition: 

From  Mont  d'Or,  in  AuTergne.  Fmin  Totfa. 

Solphwic  Acid                  37  05  25  00 

Alumina                         3180  4399 

SUica                            S8-40  M-00 

Potash                                 579  S-OB 

Water  and  \oss,                      3  T2.  Cordier.  4*00,  Vanqurlin. 

It  decrepitates  in  the  blowpipe  flame,  and  is  infusible  botb  alone  and  with  soda. 
With  borax,  It  Ibrms  a  colorlev  globdle.  When pulveriied,  it  is  soluble  in  solphurie 
acid. 

Oiw.  This  mineral  is  met  with  In  crystals  at  Tollk,  near  Cirita  Vecchia.  in  the 
iieii:Jiboilio<Hi  of  Roiiio ,  nNn  at  ft>Ti>eh.  in  IlmiL'nry.  It  occurs  onl',  In  ,  i'^  aiiio 
rockii.  I'he  comuact  varieties  irum  Uungarj'  are  so  oardf  as  to  admit  of  being  used 
for  millstones.  Alum  is  obtained  from  tUs  mineral  by  repeatedly  roasting  and  Ux* 
iWatinffi  and,  finally,  crystallizing  by  evaporation. 


FLUELLITEL  Fi.on.Lvs  muMOAtis. 

riiitttc  of  .Mmiiin.n.    J'luQrul  nf  AluwJinim. 

167.  Primary  form :  a  right  rhombic  prism ;  M  :  M-105^  near- 
ly. It  commonfy  appears  under  the  form  of  an  acute  rhombic  oc- 
tahedron, fi^.  76,  PI.  IL,  in  which  a :  aslOQo 

CkAoT  white.  Transparent. 

Contains  Fluoric  Acid  and  Alumina,  according  to  an  iuipcrlect  analysis  bv  Wol- 
laston. 

Oss.  Fluellite  is  an  extremely  rare  mineral,  and  was  first  discovered  hv  Levy. 
The  few  specimens  that  have  been  obtained,  were  ftand  at  Slenna-gwyn,  in  Com* 

wall,  with  Wavf/llitc  and  uranite,  in  mintitr  rr)"Stals,  on  qnarlz. 
I  hesiuitc  somewhat  in  connecting  this  species  in  the  same  geniLs  with  flnor  spar, 
1  f  a  new  genus  shooUl  be  institnled.  it  would  have  its  nfaioe  between  Ciyuos 
aodFlueUus. 
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FLUOR  SPAR.  pLDiuat  octabbdwii. 

riH«u  or  Lin*.  FlaorUl  of  C«ld«B.  RuoffkiL  CtolorQ|>hMM.  OMaMdcml  Fluor-HataMs,  JIT. 
ClMitFlv«t*«,jr.  MuteFlmpkimM,  Xtaii. 

168.  Primary  form :  the  regular  octahedron,  fig.  4,  PI.  I.  <SS»- 
emdary  forms:  form  of  tm  most  com^ 
inon  occurrence  is  the  cube,  %.  1,  PI.  II. 
Some  of  its  other  forms  are  represented  in 
figures  2,  3,  5,  6,  7,  9,  10,  11,  14,  16,24,  and 
25,  of  the  sauie  plate.    These  simple  forms 
also  occur  in  combinatioD,  as  in  the  annexed 
fijnire.    Cleavage  obtained  with  facility  par- 
allel to  A.    Compound  crystals :  fiff.  129,  PI. 
II. ;  also  the  annexed  figure,  which  is  an  in- 
stance of  tlie  same  kind  of  composition ; 
but  the  individuals  are  continued  be- 
yond the  face  of  composition,  and  one 
IS  partially  enveloped  by  the  other.  Im- 
verfect  crystallizations :  structure  rare- 
ly columnar  ;  often  granular,  particles 
of  various  sizes. 

H.=4L  G.=314— 3178.  Lustre  v\t^ 
leous;  sometimes  splendent;  usually 
glimmering  of  the  massive  impalpable 
varieties.  Streak  white.  Color  white, 
wine-yellow,  emerald-,  pistachio-,  blu- 
ish-green, rose  and  cnmson-red,  Tlolet-blue,  and  sky-blue.  Wine- 
yellow  and  violet-blue  are  the  moat  common ;  and  tlie  red  varieties 
the  rarest.  The  colors  rif  massivf;  vnripties  are  often  arraTic^f'f^  in 
concentric  lines;  and  occasionally  in  crystals  they  are  arranged 
along  the  axes,  or  in  concentric  coats.  Transparent — subtran3u- 
cent  Brittle,  l^odters  of  massive  impalpable  varieties,  flat,  con- 
choidal,  and  splintery. 

It  is  eompoHftd  of  Fluorine  47  37,  and  Calcium  6*63. 

Below  B  red  heat,  the  coanely  pulverised  spar  bwsoaies  vividly  ptiosphorescent. 
The  c<)h)rs  of  the  light  thus  produced  are  very  various,  and  are  independent  of  the 
exienial  <  olor.  The  variety  chlorophane  emits  a  bright  emerald-irreen  light.  At  a 
high  temperature.  phosphDiesrciire  eraser.  The  passage  of  the  electric  lluid  through 
it,  is  said  to  restore  this  property.  Under  the  blowpipe,  floor  spar  decrepitates, 
and  ultimately  fuses  into  an  enameL  If  the  flame  be  continaed,  tne  flnorfne  Is  ia 
part  expelled,  and  the  specimen  a'^^irne^  a  cauliflower-like  appearance. 

Obs.  Fluor  ispar  seldom  occurs  in  beds  in  rocks.  It  geucrully  constitutes  veins, 
and  in  ihi>  state  occurs  in  preat  abundance  in  the  north  of  England,  where  it  is  the 
sangue  of  the  lead  mines,  which  intersect  the  coal  formations  of  Northuinberlandj 
Cambertand,  Durham,  and  Yorkshire.  In  DaibyaUre,  also,  it  is  very  abundant ;  and 
also  in  Cnmwall,  where  the  veins  intersect  mneh  older  rocks.  Ia  th«  mining  dis- 
tricts of  Saxony,  it  i5  a  common  mineral. 

The  most  remarkable  locality  of  fluor  spar  in  the  United  States,  has  Ix-en  Jisoov. 
ered  within  a  few  jrean,  on  the  borders  of  Mnscalonge  lake,  in  St.  Lawrence  couniy, 
Neir  York,  wkefe  it  oeeacs  in  osvitiss  in  graniie.  CoUcal  ciyalalB  of  aa  «nor- 
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moiij-  size,  some,  more  than  a  foot  ia  each  ol  their  dimensions,  have  been  obtained 
at  this  place  Tho  spar  of  tliis  region  has  usually  an  emerald  or  bluish-green  color. 
In  Gallatin  county,  Ulioois^  in  the  renon  southwest  of  C«T«s  rock,  for  thirty  miles 
alon^  the  Ohio,  tt  Sbiwneetown  udoUter  places,  this  mineral  is  firand  scaliend. 
through  the  soil  or  imbedded  in  limestone.  The  prevtilillg  color  isa  dukporplew 
Lart^e  crystals  arc  oilen  obtained  at  this  locality. 

The  chlorophane  variety  forms  a  vein  in  gneiss,  in  the  town  of  Trumbull,  Conn., 
where  it  is  associated  with  topaz  and  magnetic  pyrites.  It  seldom  occors  in  ditfinct 
crjrstals,  but  commonlf  in  coarsely  i^ranotar  masses  of  a  light  reddish  or  reddidt- 
jrray  folof.  At  the  Notrh  of  thf  White  mountains,  in  >Vw  Hampshire,  green  oc- 
lahcdioiis  have  been  uttocrved  in  a  cr>'slaUinc  (juari/.  The  mica  slate  at  Putney, 
Vermont,  aUo  contains  a  green  variciy.  in  >tnall  quaniitics.  Ii  al>o  t>i  cur>,  spar- 
ingly, in  Shenandoah  county,  Virginia,  near  Woodstock,  in  the  fissures  of  a  lixne> 
atone  containing  shells;  also  (W  the  Potomac,  at  8hepardstown,  tn  white  limestone; 
in  Smith  ronnty,  Tennessee,  in  white  and  purple  rubes  ;  at  Lot  kport,  in  vrhitc  cubes 
in  a  black  limestone,  accompanyitur  cele>iitie  ;  iti  Massachuseiis,  at  the  Southampton 
mine;  near  the  Franklin  furnace,  r^ew  Jersey;  at  Amity,  New  I  ork,  in  thin  aeaill^ 
associated  wiiJi  hornblende,  qiinel,  and  turraaline. 


APATITE.  FLtTBLLVs  nnuooKtrs. 


Rhombohcdral  Fluor-Hatotde,  M.   Ptio«pliiitc  of  Lime.   BpaigdiUlll,  PluMptioiit,  H'.  A»pva|lW 


169.  Primary  form:  a  hexagonal  prism, 
fiof.  114,  PI.  II.  iSecondary  forms:  fig. 
1^5,  Pi.  II.,  also  tlie  annexed  %uie. 

P:e=139°48',  P  :  &^167°  e^,  F  i&f^ 
120O  36',  M  :  e=130o  12',  M  :  e'=112o  54', 
M  :  e"  =  149^^  24',  P  :  a  =  143^  48',  P  :  a'= 
124«  2(K.  P  :  a"=108°  61',  c  :  a  =  1 2»V'  \  2', 
e  :  a'-145-  40',  e  :  a"=161°  9'.  Cleavage 
imperfect,  parallel  both  lo  P  and  M.  /m- 
perfect  eryataUizatioM:  globular  and  reni- 
form  shapes;  atnictuie  imperfectly  colunmar :  maasive,  structure 
granular. 

H.=5,  sometimes  4-5.  G.=3 — 3-235.  Lustre  vitreous,  luclmiiig 
to  subresinous.  Sireak  white.  Color  usually  sea-green,  bluish- 
green  or  violet-blue ;  sometimes  white ;  also  occasionally  yeliow, 
^ay,  red,  and  hrown ;  none  bright.  Transparent— opaque.  A 
bluisli  ()[>alescence  is  (  fist  rvrd  in  the  direction  of  the  vertical  axis 
in  some  specimens,  especially  ai  the  white  varieties.  Crosf?  fracture 
conchoidal  and  uneven.  Brittle.  Some  varieties  are  phospho- 
rescent when  heated,  particularly  those  crystals  which  are  but 
slightly  niodiiied  at  their  extremities ;  others  become  electric  by 
friction. 


The  following  taUe  contains  seTtral  analyses  of  G.  Rose,  (Poegendorf 's  An- 
naien,  ix.) 

Bnornin,  Cabo  de  Gata, 

^,                                          Norway.  Spnln. 

Chlorid  of  Calcium              4-^  08^ 

FInorid  of  Calcium             4  59  7-0^ 

Sobaesqiuphoaiibateof  Lime  91  n  'y'}  (m 


Arradal, 
Norway. 

0-801 

7-01 

9-3  189 


GrelMr, 
Tyrol. 
0^15 

tm 

95M6 


St.  C}otbaf4, 
Tytsi. 

atraee. 

92-31 
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It  is  infusible  alone  before  the  blowpipe  ext-f^pt  ai  ihe  ed^es.  With  biphosphaic  of 
soda  or  borax,  ii  fuses  without  didictmy  ioto  a  glass,  whicli,  on  cooliag,  has  a  ciys> 
talline  strnctore.  It  also  fuses  if  mixed  with  cftrbooale  of  iroft.  It  dittoWes  slowly 
in  nitric  acid,  and  u  iihDUl  clfei  vescenrc. 

Owi.  Apatite  usually  cccurs  in  primitive  furniations.  It  is  often  found  in  veins, 
and  particularly  ihuso  cuntainin;^  tin  ;uul  iron  ort-,  also,  in  vfins  df  primitive  lime- 
Stone  traversing  granite.  It  also  occurs  in  serpentine,  and  occasionally,  as  in  Spain, 
in  ancient  volcanic  rocks. 

Its  princijxil  foreign  localities  arc  Ehrcnfn'cdersdorf,  in  Saxony  ;  Pla'^kcnwald,  in 
Bohemia;  Caldbeck  Fell,  in  Cumberland,  Devtmshire ;  St.  Goiliard,  in  Switzerland. 
The  greenish-blue  variety,  called  mnroxUc,  occurs  at  Arcndal,  in  iSorway. 

The  asparngui  Uaiu  or  spargeUUin  variety,  which  is  oUained  at  Zillerihal,  in  the 
Tyrol,  is  tnaslneeiit  and  has  a  iRiiie>yelloir  color ;  it  Is  imbedded  in  talc.  The  pkop- 
pioriie  or  ma>e<ire  mrietics,  aie  mMtly  obtained fimn  Ekticmadoca,  in  Spain,  and 
Slackenwald,  in  Buhemia. 

Its  most  important  locality  in  the  United  Slates,  is  at  Qonverneur,  St  Lawrence 
Ca,  N.  Y.,  where  it  occurs  in  a  vein  of  limestone,  intersecting  granite,  and  within  a 
loot  or  two  of  the  granite:  the  oystals  are  most  abundant  near  the  junction  of  the 
two  rocks.  Crystals  have  been  obtained  at  this  locality,  six  inches  lonp  and  one  and 
a  half  in  diameter,  posseting  a  tine  sea-^reeu  color,  and  variuasly  rnodihcd  at  their 
extremities.  U  is  associated  with  finelv  crystallized  scapolite  and  sphene,  and  a  pur- 
plish or  brown  pyroxene.  At  Amity,  N.  V.,  it  occurs  oi  a  gteen  color  in  while  lime- 
stone, presenting  the  primary  form,  and  Is  accompanied  with  pyft>zene  and  scapolite. 
Crystallized  and  mai^ive  spcrinvM  of  a  bluish  crreen  color,  occur  at  Bolton,  Mass., 
associated  with  spbeue,  peUilite,  and  also  the  minerals  occurring  at  the  abovemen- 
tioned  localities.  Reddish-brown  crystals  of  an  inch  in  length,  have  been  olitained 
from  a  vein  of  granite,  at  Greenfield,  N.  Y.  Also,  it  has  beiui  fotmd  near  Baltimore, 
Md. ;  Wilmington,  Del. ;  Green  Pond,  Morris  Co.,  M.  Y.;  and  at  Anthony's  Nose,  in 
ihe  Highlands  on  the  Hud.son. 

Apatite  was  thus  named  by  Werner,  (t(m  awaram,  to  deceive,  in  allusion  lo  the  dc« 

eqdoik  of  die  older  nlnenksiats,  nqMcUngthe  namre  of  its  aevaral  Tarl«ties» 


WAQNERITE.  FbOSLLua  obuwds. 

Hanl-primnaiie  Flaor-Halotds,  Atf.  Wagnerlt,  Fluoph(Mphifc      "^t  ^rnwia,  Thom. 

170.  Primary  form  :  an  oblique  rhombic  prism;  M  :  M^9.5'^  25'. 
P  :  M  =  l()9  -  20'.    Most  of  tlie  prismatic  planes  are  deeply  striated, 

H.=o — 5-5.  G.=311.  Lustre  vitreous.  Streak  white.  Color 
yellow,  of  differant shades;  often  grayish.  Translucent  Fraeiure 
uneven  and  splintery  aeross  the  prism. 

It  contains,  according  to  Fmitn,  Phosphoric  Acid  41*71,  HydraAnorie  Acid  6*60, 

Magnesia  46-66,  f)xyd  of  Iron  5,  O.xyd  of  Manganese  0"5.  It  fu.si's  with  difficiiltj', 
per  se,  before  the  blowpipe,  into  a  dark  ^rcen i$ih-gray  glass :  with  borax  or  biphos- 
phate  of  soda,  it  is  readily  dissc^h  e'i  N itrk  or sttlphane add, gently  h«aiad,eT<dTca 
hom  its  powder  fumes  ot  fluoric  acid. 

Oaa.  This  rare  specie  occurs  In  the  valley  of  Holgraben,  near  Werfen,  in  Salts- 
tmrg,  in  incgnlar  veins  of  qnaxtx,  traversing  clay  slate. 


BERDERITE. 
rtrisanlieFlaer-IIalolde,  Baid. 


Fttiuoa  nBOMnctis. 


Brewster*!  Journal,  DC,  380. 

171.  Primary  form:  a  right  rhombic  prisni; 
M  :  M  =  1 15°  53'.  Second ary  form :  P  :  a« 
147°  34'.  o  :  a,  (adjacent  planes.)  01  e  :  e= 
144°  16',  M  :  e=128°  AiV,  P  :  e-U  1  -  2iJ^.  Clcav- 
aee  interrupted  parallel  to  M,  also  traces  par- 
tuteltoP.  Surfaces  Maud  6  very  smooth,  and 
delicately  marked  with  lines  parallel  to  their 
edges  of  intersection  with  H. 
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DESCRIPTIVE  MUTERALOGT. 


H.=^.  G=2-985.  Lustre  vitreous,  inclining  to  subresinous. 
f^irfnk  while.  Color  various  shades  of  yellowish  and  flrreenish- 
white.   Translucent.   Fracture  small  conchoidal.  Very  brittle. 

Om.  The  only  s[  t  i  iintn  of  this  mineral  as  yet  found,  was  obtained  at  the  tin 
mines  of  EUirenfriedei  sdurf,  in  Saxony,  imbedded  in  floor  tpu.  It  modi  resembles 
the  aspara^  variety  of  apatite,  for  which  It  was  mlMaken  dll  ptOTed  to  be  a  dit> 

tinct  spccit-s  by  llai(!ii)(;er,  \vhu;,'a-.  r  i:  '!ie  ibove  iiamelnoaim|HimieiitloBuoii  VOD 
Herder,  the  director  ut  the  Saxun  iuijues>. 


CBILDRENITE,  FumuM  CmnuDm. 


172.  Primary  form:  trimetric.  Secondary 
form :  e:e  (a^acent  planes  in  the  same  py- 
ramid,) =07^  50'  and  102°  3(y,  e  :  e  (different 
pyramids,)  =130'^  20',  a :  a=124o  54'.  Cleav- 
age iiuijerfect,  parallel  with  P. 

H.=4-5 — 5.  Lustre  vitreous,  inclining  to 
resinous.  Sireak  white.  Color  yellow,  and 
pale  yellowish-brown,  also  yellowi^-white. 
Translucent  Fraciure  uneven. 


It  fa  composed,  according  to  WoUaston,  of  Pho^horle  Acid,  Alnm^  Iroii. 

Obs.  ( )(  ours  in  minute  crystal  aiul  crystalline  coats,  on  spathic  iron  or  qiurtz, 
n^r  La\istock,  in  Derbyshire.  It  was  discovered  by  Levy,  and  named  in  honor  of 
Vx,  Childrai. 


WA VELLITEL  Arnume  iHoimcDa. 


PrinatJe  WtTrfUiie-BaMda,  AM. 

lOBitc. 


BttbphMphate  of  iUnwtat.  DevoaUe.  Uydrvn'rit*.  Las- 


173.  Primary  form:  n  ricrht  rhombic  prism ; 
M  :  M=122^  15'.  St  rondary  form  :  a  ;  a  (adja- 
cent planes,^  =1U7  26  ,  M  ;  e=118^  53'.  Cleavage 
perfect  parftUel  to  M ,  and  also  to  S  or  the  longer  di- 
Ojgonal.  It  usually  occurs  in  minute  crystals  rsdia- 
t\n<r  from  a  point,  and  so  closely  aecrpgatcd  as  to 
form  hemispherical  or  globular  concretions.  These 
concretions  vury  from  a  minute  sizej  to  an  inch  or 
more  in  diameter. 

H.«3  25—4.   6.«2*337-43-3616.   Luttre  vit- 
reous, inclinins:  to  pearly  and  resinous.     Streak  white.  Color 
white,  passing  into  yellow,  green,  gray,  brown,  black.  Translucent. 
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Becomes  white  ander  the  blovmipe,  losing  its  tmishicency,  but  infusible.  With 
boracic  acid  aod  iron  wire,  it  anbrds  a  globule  of  phosphurot  nf  ircm  lU-ilvu-ed  to 
powder,  it  dissolves  in  heated  niuic  or  sulphuric  acid,  giriiig  off  a  vapor  which  cor- 
rodes ^um. 

Obs.  Wavellile  wa?  fir^  discovered  in  a  tender  clay  slate  near  Barnstaple,  in  De- 
vonshire, by  Dr.  Wavell.  li  hai>  since  been  found  at*  Ciouiinell,  near  Cork,  in  the 
Shiant  isles  of  Scotland;  at  Zbirow,  in  Bohemia  -  on  teotm  iron  ore  tt  Ambe^,  in 
Bavaria,  (a  Tarieqr  cailed  Luimittt  ^  Fachs.) 


PBARMACOLITE.  QrmLOe  ertiAATOK. 
Btml-primMk  leelMeBaWde,  BM.    Ammm  «r  LfaM.    Amale  Hntli,  Wtnur.  PKm- 

171.  Primary  form:  a  rlf^Iit  rliomboidal 
prism,  whose  oblique  aiisrle  equals  96° 
46'.  Secondary  Jorm  :  T  :  M  (plane 
tnincating  the  edgie  0 :  e)==83°  14',  and 
960  46^ ;  «  :  «=117°  24^ ;  P  :  eMV>  18'. 
Cleavage  parallel  to  T  eminent.  The 
crystals  are  usually  lengthened  in  the  di- 
rection of  P,  and  oitcn  one  lace  e  is  oblile- 
nted  by  the  extension  of  the  other ;  in  these  instances  the  ctystal 
is  attached  to  the  rock  parallel  to  the  extended  and  receives  its 
increase  of  attraction  in  the  direction  of  tiiis  axis.  (See  s  SI.)  The 
surfaces  T  and  c  arc  usually  striated  parallel  to  their  mutual  in- 
tersection. Occurs  rarely  in  distinct  crystals  ;  commonly  in  deli- 
cate silky  fibres  or  aciculor  crystallizations,  aggregated  in  stellated 
groups.  It  also  presents  botryoidal  and  stiSactitic  shapes,  and 
sometimes  its  composition  is  impalpable. 

H.=2 — 2-5.  G.-'3-64 — 2-73.  Lustre  vitreous,  except  on  P,  on 
whicli  it  mclincs  to  pearly,  fslreal:  white.  Cnlor  white  or  gray- 
ish ;  frequently  tinged  red  by  the  arsenate  of  cobalt  which  often 
accompanies  it   Translucent — opaque.   Fradure  uneven. 

According  to  Klaproth,  a  tpecixaen  from  Wittlchen,  (Beitra^c,  iii.  277,)  contained 
Lime  85,  Arsenic  Acid  SfrM,  Water  84*46.  John's  analy.sis  of  a  specimen  from  An- 
dreasberc:,  ?ive,s  Lime  27  2«,  Arsenic  .\rid  15  Water  'J:5  Sfi.  Pure  specitiu-iis  from 
Mr.  Ferguson's  collection  were  analyzed  by  Dr.  Turner,  and  found  to  coniain  Arse- 
nate of  Lime  79"01,  and  Water  20'99.  Elxposed  to  the  blowpipe  it  is  almo.st  eniirely 
volatilized,  end  give*  off  dense  white  flunes  of  arsenic.  It  dissolves  readily  in  nitric 
acid  without  effervescence. 

Obh  TryMals  of  pbarmacolite  have  been  found  in  ihc  prand-duchy  of  Baden  : 
aLso  in  boiryuidal  or  globular  groups  <>f  delicate  white  silky  crystals  at  St.  Maiie 
anz  Mines  in  the  Vosfes,  at  Andrea^horl,'  in  ttie  Harts,  and  at  Rt^bdorf,  in  Hca» 
sia;  at  Witticben,  near  Fnr^teiiber^r  in  Germany,  tt  OOCVn  iaacicolar  Ciytfals  as- 
sociated with  c<jbaU,  and  disseniinultd  uu  grcinite. 

The  picropharmaeolite,  from  Riegelsdorf,  differs  from  the  above  snecies,  accord- 
ing to  Stroineyer,  (Untcrsachoagenj  p.  136,)  merely  in  containing  aooot  three  per 
MBt  of  "irgiffTln. 


DESCRIPTIVE  MINERALOGY. 


HAIDINOERITR  Qmuuoa 


Diatomoui  Gypcum-llaloidc,  JlaiJ.    Drcwiier's  Jouruat,  \  ui.  111.  p.  3u3. 

175.  Primary  form  :  a  rigJit  rhombic  prism ; 
M  :  M=100°     {Stcojidary  form :  M  :  c=140o 
M  :  esl3(F,  a  :  a  (adjacent  planes,)=126^  68^,  «  : 
a»l  16<>  31'.    Cleave^  highly  perfect  and  easiiy 
obtained,  pnrallel  to  c. 

H.  =  l  n— 2-5.  G.=2  818.  Lustre  vitreous. 
&treak  white.  Color  white.  Transparent — 
tramducent  Sectile ;  thin  laminie  slightly  flex- 
ible. 


According  to  Turner,  it  is  cDinposed  of  Arsenate  of  Luuc  ou  G^»l,  and  Water 
14'319.    Dissolves  easily  in  niiric  acid. 

On.  This  mineral  was  Arst  diMin^ished  as  a  species  by  Mr.  Haidinger.  A  sin- 
gle specimen  only  has  been  obtained  from  its  locality  at  Baden.  It  is  associated  wifh 
pharmacoliic,  of  which  ii  was  supposed  tobeavinc^;  it  oeeQlt  iMatlj  in : 
crystals,  aggregated  into  boiryoidal  forms. 


QTPSITM.  QnuLm  BVomoiiNni. 

MfluittMal  GrymM-HaloUie,  Jl£   MvlMlt  of  Line.   AtahMMr.  MasiM.   6ypM«c  Tiilgarit, 

176.  Primary  form :  a  right  rhomboidal  prism ;  H  :  TsllS^ 
18^.   Seemdary  forms  : 


1.  2. 


P  :  e=10S^  34',  e  :  52',  P  :  ^=124°  42',  P  :  r'=l34°  21. 

Cleavage  highly  eminent,  parallel  to  P ;  parallel  to  M  much  less 
perfect,  paiallej  to  T  obtained  with  difficulty  on  account  of  the 
flexibility  of  the  mineral  in  this  direction.    Compound  eryv- 

tals :  composition  of  the  fJrsf  kind  parallel  to  each  of  the  three 
primary  faces.  The  arrow  shaped  crystals  result  from  a  compo- 
sition parallel  to  T.  Crystals  of  typsum  vary  from  an  enormous 
aize  to  deUcate  acicular  fibres.   &%perfect  crytiaUizaiiont :  stol- 


Digitized  by  Google 


RALINBA. 


191 


iated  aggregations,  composed  of  sublomollar  particles  j  also  lamel- 
lar and  granular  ;  sometimes  nearly  impalpable. 

H.sl'S— 2.  0.»2*31~2'3267.  iiiMlreof  P  pearly  and  shiniiif, 
of  M  and  T  yitreous.    Massive  varieties  have  often  a  glistening 

liT^tro.  and  somctimos  are  dull  and  earthy.  Streaf,-  white.  Color 
usually  white,  sometimes  gray,  flesh-red,  honey-yellow,  ochre-yel- 
low, and  blue :  in  pure  varieties  are  often  black,  browu-red,  or 
reddiafa-brown. .  Transparent— opaque.   Brittle  parallel  to  M. 

Gypsum  is  coinpo«>ed  of  Sulphuric  Acid  44  8,  Lime  33  0,  and  Waier  010  Befotf 
the  blowpipe  it  becomes  opaque  and  of  a  white  coIdi,  exfoliate?:,  and  tails  lo  a  pow- 
der. At  a  hifrh  heat  it  fuses  with  difiiculty  into  a  white  enamel.  The  white  powder 
obtaiAol  by  heat,  if  moistened,  soon  becomes  vexy  fiimly  solid,  it  does  not  dSer- 
rmce  with  aeids  when 

Obs  The  transparent  varieties  have  been  distinguished  b^'  the  name  fkleniu ; 
and  ihe  fine  massive  varieties  arc  called  AUtbasUr.  Gypsum  otlen  loruw  very  ex- 
tensive bed.<«  in  secondary  countries,  and  is  u.«ually  found  in  connection  with  the 
new  red  s&ndsiooe.  Ii  also  occois  in  clay,  and  in  coal  formations ;  and  sparingly  in 
seviera]  rack  ttnta  besides  the  sandstone :  it  is  ahm  a  product  of  volcanoes. 

The  finest  foreign  specimens  are  found  in  the  salt  mines  of  Bex,  in  Swilzerlnnd ; 
at  Ball,  in  the  Tyrulj  iu  the  sulphur  mines  of  Sieiiy ;  iu  the  gypsum  formation,  near 
Ocana,  in  Spain;  and  in  the  <  I r<v  of  Shotover  Hill,  near  Oxford.  Large  lenticular 
ciystab  have  been  met  with  at  Montmartre,  near  Paris.  Derbyshire  produces  the 
fibrous  varieties.  Near  Sienna,  in  Tuscany,  it  occurs  extremely  pure  and  compact. 
It  is  tranfiported  from  this  place  to  Florence,  and  there  employed  for  the  manafae* 
lure  of  vai»ef»,  iigures,  &ix..    li  also  occurs  in  acicuiar  crystal.s  rovenug  lavas. 

This  species  occurs  in  extensive  beds  in  several  of  the  United  yiates ;  and  more 
perticolarly  New  York,  Ohio,  Illinois,  Virginia,  Tennessee,  and  Arkaiisas,  and  Is 
nsoally  associated  widi  salt  springs. 

Transparent  erystals,  of  the  form  in  fier.  1,  have  been  found  at  Poland,  and  Canfield, 
Tnunbuh  Co  Ohio.  Beautiful  specimens  of  the  selenite  variety  occur  near  Lock- 
port,  N.  Y.,  assoriat^  with  calcareoiis  spar  In  scalene  dodeeahedrons,  and  rhorabo- 
bedral  ciytrtals  of  brown  spar. 

The  Talne  of  ^ypstim  in  the  arts,  depends  principally  on  the  property  it  possessusi 
of  hardening,  when  moistened  after  having  been  healed.  It  is  u.M-d  foi  making 
moulds,  taking  casiii  uf  statues,  medals,  &c.,  for  producing  a  bard  finish  on  walls; 
also  in  the  nanafiicture  of  artificial  marbles,  as  the  scagll^  tables  of  Leghorn  { It 
is  also  gnNind  up  and  enuiloyed  for  iomiof  ing  lands. 

The  HbroQS  variety  when  cut  en  eaSfekon,  and  polished,  reflects  light  similarly  lo 
cat's  eye. 

This  mineral  is  ea&ilv  distinguished  from  mica  by  its  inferior  hardness  and  want 
of  elasticity,  and  by  the  inferior  facility  of  its  cleavage;  and,  In  general,  its  soAiMsa 
will  «Hi*ii^i«ti  it  £rom  ite  minerals  it  most  resembles. 


AKHYDRIT£.  GhrrftAun  aBCTAHoouss. 

Pilimatic  Gypfium-Hatoide,  .V.   Cube  Spur,  M n n^r n/-  ;r.    K.TrHicr  itp  Unui.  Vulpinhe. 

177.  Prhnart/  form:  a  rijjht  recianciilar  prism.  Secondary  • 
form:  similar  to  fig.  70,  PI.  11.  M  :  ^=140^  4'.  Cleavage  nearly 
equally  perfect  parallel  to  m  and  m,  len  «o  parallel  to  P.  Imper- 
feet  eryMHizaiions :  structure  fibrous,  lamellar,  or  granular,  and 
someti  mes  impal  pable.  The  lamellar  and  fibrous  particles  are  often 
variously  eontorted. 

H.=275 — 35.  G. =2-899— 2.957.  Lustre  somewhat  pearly, 
parsdlel  to  m  and  m  i  vitreous  parallel  to  P ;  and  in  the  imperfectly 
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crystallized  varietiesj  vitreous  inclining  to  pearly.  Sireak  gmylah- 
white.  Color  white,  sometimes  with  a  grayish,  bluish,  or  leddidi 
tint ;  also  brick-red.  FVo/eiure  uneven ;  oi  finely  lamellar  and 
fibrous  varietiee,  splintery. 

It  is  composed,  accordin;*  to  Klaproth,  of  Lime  4175,  Sulpharic  Acid  56  0,  and 
Chlorid  of  Sodium  10. 

It  whiteiu  under  the  blowpipe,  but  docs  not  exfoliaxe  like  gypsum,  and  finally  is 
covered  with  a  friable  enamel.  With  borax,  it  dissolve.*  with  effervescence  into  a 
trruisparoMt  ^'la^-,  bcotuning  yellow,  or  brownisli-Vfllow',  en  coolinj,'. 

Anhydrite  sometimes  attracts  moisture,  and  a^ume&  an  appt^raace  somewhat  re> 
aembHng  gypsum.    It  is,  homver,  readily  distinguished  by  its  cleavage. 

Om.  Anhydrite  has  been  variously  denominated  muriacite,  anhydrite,  tripe  stone, 
(gfkrbssieiii.)  according  to  its  structure :  the  first,  when  crvsfallized  in  broad  iainellie ; 
ilic  MVdiui,  when  granular;  and  the  thini,  when  romp  i  ^  I  ;  f  contorted  particles. 
Fine  specimens  of  the  crystalline  variety  occur  at  the  salt  loines  of  Bex,  in  Swiizer- 
ludt  and  at  Hall,  in  the  Tyrol.  At  Aussee,  both  the  crystalline  and  massive  varie> 
tie^  occur;  the  latter  of  a  brick-red  color.  It  is  also  found  at  Sultz,  on  the  Neokar; 
at  Bleibors,  in  Carinlhia;  at  Ischil,  in  Upper  Austria;  and  at  Berthiesgadcn,  in  Ba- 
varia: ihf  vnriciy  K'ckrosstfin  has  been  lonnd  principally  at  Wieliczka,  in  Poland. 
The  VuiyimU:,  from  Vulpino,  Italy,  is  harder  than  the  other  varieties,  and  admits  of 
being  cut  and  polished  for  ornamental  purposes. 

In  the  United  Slates,  it  has  been  fotind  at  Lockport,  N.  Y.,  of  a  fine  blue  rolor,  in 
ge<ki<^  of  black  limestone,  accompanied  wiiii  crvstals  of  eaUmreouttspar  and  gypsum. 
The  de'  omposed  variety  has  also  been  observ  eil  at  the  .<ame  plaoei  fomlllg a  thin  in* 
cnistation  on  tiie  foUateii  rarie^,  and  also  between  the  folia. 


ROSEUTE.  GrMALm  GoiAuncca. 

178.  Primary  form :  a  right  rhombic 
prism ;  M  :  M  =  132°  48'.  Secondary 
form:  the  annexed  figare.  Cleavage 
^Btinct  and  brilliant,  pualld  to  e.  Twin 

crystals  are  of  common  occurrence. 

H.-3.  IjHstrc  vitreoii.s.  Streak  white. 
Color  deep  rose-reii.  Translucent. 

Aerordini'  to  an  imperfect  analysis  by  Children,  it  contains  Oxvd  of  Cobalt,  Lime, 
Arsenic  Acid,  Magnesaa,  and  Water.  Belbre  the  blowpipe,  it  nam  with  i\s  water  of 
crystallization,  and  becomtt  black.  With  borax  and  Mlt  of  phosphorus,  it  yields  a 

blue  f^lobule. 

( )ii,s  lis  only  known  locality  is  at  Schnee{)erp,  in  Sa-xony,  where  it  has  been  found  in 
small  quantities  un  (juartz.  It  resembles  cobMlf-blomn  in  color,  and  was  at  first  mis- 
taken for  it.  lis  distinctive  diaracters,  particularly  crystallographic,  were  observed 
by  Levy,  who  ttiiDed  the  nineiml  after  lha  disttogiUahed  Dr.  GoalaTW  Rote,  of 


HYDROBORACITB.  Grpsuoa  rmoja. 

Hydrous  Catcafeo  biborale  of  Magnwi*,  Tktm- 

179.  Resembles  fibrous  and  foliatod  pn.'ppiim. 
H.=2.  G.=l-9.   Cotor  white,  with  spots  ol  red  firom  iron.  Thin 
plates  translucent. 
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It  cODtaios,  according  to  Mr.  Hess, 

Buracic  Acid 
Liino 
Magnesia 
Wataff 


49-923 

13.-_x.*8 
10^430 


49-^ 
1371 
10^71 

96-33-100. 


FttsBile  vndiet  the  blowpipe. 

Ons.  It  was  observed  oy  Mr.  TIcss,  in  a  collection  of  Caucasian  minerals.  The 
specimen  was  tiiU  of  holes,  filled  with  clav,  containing  ditierent  salts.  It  luut  been 
mistakcB  fbr  gTpBiimi  but  it  is  readily  dlamngnishad  by  its  ea^  Visibility. 


CALCAHB01TS  SPAR.  Caloto 


Marl,  Anrte  Mteenl,  ABllifMOiitt«» 


Rhomhohedml  LaiDft-HiOolile,  M.   Carbonaia  of  Line. 

Aphriie.  Ars«|||B*^ClMlk,  bolln, lUtlih,  0«lltt|  OttlMCOlll 

lioe,  Tula. 

180.  Primary  farm :  an  obtuse  rhomlwbcdron  ;  R :  R=105°  5'. 
Seconilnr}/  foriths :  liirures  from  109  to  122,  PI.  II.;  also  the  an* 
nezed  ligures,  of  which  fig.  2  has  beeu  observed  at  Derbyshire. 

1  9 


R :  6^=1  oO^  5S'  1 6''.  c' :  e'=l22P  68'. 
R:  36'.   R:e=142^32'.  e  :  e= 

134^  57'.  e  :  a=U6°  15'.  Several 
rhombohfidioiis  of  diflforent  angles, 
formed  on  the  lateral  angles  of  the  pri- 
mary, occur  in  nature.  That  which  is 
commenced  by  the  planes  a\  in  fig.  121, 
PI.  II.,  and  when  completed,  resembles 
fig:  122,  has  its  interfkcial  angles  of :  a'- 
78<^  f9.  Another,  still  more  acute,  is 
occasionally  ohseryed,  the  inclination 
of  fa^es  er^uals  65°  SC;  and  an- 
other oi  OU^  W»   Fig.  3  is  a  distorted 

26 
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ficalene  dodecahedrou,  I'rom  Rossie,  St.  Lawrence  Co.,  N.  Y.  The  let- 
tering of  its  planes  will  explain  its  relation  to  the  primary  rhombohe- 
dron,  and  the  scalene  dodecahedron  represented  in  fi^.  1 .  Cleavage 
highly  perfect,  parallel  to  the  primary  faces  R.  Compound  crya- 
t€us:  fii.  16,  PI.  III.  This  form  has  be^n  already  romnrked  upon, 
i  75.  "f^.  4  IS  an  instance  of  a  similar  kind  of  composiuon.  The 


4  6 


e  tie  fi>nned  by  a  tnineation  of  the  tenomal  edges,  fig.  ix9, 
Fl.  TL   The  peculiar  appearance  of  this  compound  crystaT  arises 

from  the  extension  of  each  form  beyond  the  face  of  competition. 
This  crystal  is  from  Alstonmoor.  In  fig.  5  the  composition  is  of 
the  same  kind,  but  has  taken  place  between  two  poles,  or  axial  ex- 
tremitiesi  of  one  end  of  the  crystal,  and  one  at  the  other.  Imper- 
fect cryHaUvBoHons :  structure  fibrous,  both  coarse  and  finely  OfiU- 
cate;  also  compnvcd  of  lamellar  particles  of  various  sizes,  some- 
times so  large  as  lo  give  the  rock  a  slaty  structure,  at  other  tmies 
granular,  coarsely  or  impaipably  \  also  it  presents  staiactitic  forms, 
some  of  inunense  sise^  wlifeh  nay  be  internally  massEve,  fibions, 
or  perfectly  crystalline. 

H.=2-6— 3-5.  '08—2-778.    The  purest  kinds  vary,  ac- 

cording to  Reudnnt,  from  2-5239— 2-7234,  (Ann.  des  Mines,  2d  Ser. 
V.  275.)  Lustre  vitreous^ — subvitreous — eartliy.  Streak  white, 
or  ^iayish-wfaite.  CeUBft  nsually  white;  also  a  great  variety  of 
Shanes  of  gray,  red,  green,  yellov,  all  pale ;  also  brown  and  black, 
wiien  impure.  Transparent— opaque.  The  transparent  varieties 
exhibit  very  distinrtly  double  refraction.  Pracfnrf  usually  con- 
rhoidal,  but  obtained  with  diihculty,  when  the  specimen  is  ciystal- 
line. 

Calcareoiif^  Spar  is  composed  of  Lime  56*15,  and  Carbonic  Ari<^  1"  T,  a-  >  i  linL-  !o 
Su-omeyer'b  analysis ;  55  5,  and  44  0,  according  to  Phillips.  The  colored  varieties 
often  contain,  in  addition,  small  portions  of  iron,  ailiea,  BUgiMBta,  almnlaui,  bltanuni, 
dec.  Acids  produce  a  brisk  effismMcnov. 

Before  the  blowpine,  it  is  InNgBAti  it  loses,  bMPever,  its  carbonic  acid,  gives  out 
an  intense  IiL'lit,  an(!  uUimatcly  is  reduced  (o  pure  lime,  or  quicklinu. 

Qm.  Calcareous  i>par  appears  under  a  reiy  great  variety  of  forma  and  aaoects,  and, 
eonaeqiiieoajrt  wMdtttributed  by  the  eaiUer  miiMnlogiMs  fnlo  Berenl  dtttliiet^ 
des.   These  now  constitute  varieties. 

Iceland  spar  was  first  applied  lo  a  transparent  crystallired  variety  from  Iceland,  by 
incaii'-  I  jf  which  the  property  of  d<juble  re fi anion  w.n-  fn-r  ohiserved.  Oolite  consists 
of  minttte  spherical  paziidcs,  aggr^ated  by  a  calcareous  cemeitf ,  so  a5  to  produce  a 
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iSff^,*™^*"'"'^'       nearly  earthy  apfK-aranoe.    It  occurs  in  extensive  beds.    It  is 
aOMJled  from  its  resemblance  to  the  rtx-  of         Irom  Uv,egg.    The  Peastone  or 
rwiUe,  differs  from  oolite  in  ihe  JaiJKcr  j»ize  of  lis  particles.    These  particles  are 
^'"PP"*^  of  coaeeattlc  lamiiiau  Cftatt  is  a  massive  opaque  variety,  usually  white, 
ti  P^flf'Sf  ■  purely  earthy  aspect,  and  absence  ol'  lustre.    It  is  iisnally  mwh 
.flOller  UMtt  Oie  other  varieties  «)f  thi.s  species.    Agaric  Mineral,  or  Hock  Mtli,  is  a 
IfKjsf  friafcieTBriety,  deiM.-itnl  fiuin  wat.-iN  .  (Piiiainiiii:  f  arbonale  of  lime  in  solution. 
It  is  tunned  about  lakes,  wIkoo  waters  ar(f  impregnated  with  lime ;  also  in  fiaiiinsio 
limestone,  and  in  limestone  caverns.    Marble  includes  all  the  imperfectly  cTT«tn&iBe 
•»ni»7  variedCB  which  admit  of  a  higb  polish.    The  StinkUone,  Swinestone,  or 
•mnnWMiife,  which  is  found  columnar,  eranular,  and  compact,  of  various  shades, 
cmma  fetid  odor,  M  hen  slnick  with  the  linniiiirr     Stalactita  arc  pendent  masses  of 
limestone,  formed  in  limcstuiu'  rav< Tn>  bv  the  ngrcolntif»n  nC  wat^r  h/^MiM  li«>^ln 

solution,  thronsh  their  rocky  ruofs,  the  cv^i^iadon  of  the  livter^amme  imsf. 

Don  of  tbe  lime }  thus,  in  timet  columns  oXivn  formed  exfcndin?  from  the 
roof  to  tlie  Hrforof  a" cavern.  The  water  which  drop,  to  the  il.  .or  lYuin  the  ruol  al.«j 
evaporates,  and  eau s  tiic  formation  of  a  la vrr  ol  liiiK  stwnc  nver  the  floor.  Thi.s 
variety  has  been  called  SlaUis;miU.  Argentine  rmfs^psfs  a  sityciT  white  lllStrf.  »nd 
contains  a  little  .silica.  Mirl'is  a  mixture  of  clq^iai  dutenale  iStuSJ  ChlMMMf 
oocofS  in  beds  formed  deposition  from  water,  and  ha5  a  verj-  porous  struc- 
•OTe.  Tlie  FbnfainebUau  Lmestoiu  is  an  asrprepate  of  secondary  rhombohedrons, 
containing',  mechanically  mineled,  lar^e  portions  of  sand.  Thi>  -|'..  <  ies,  in  some  of 
its  forms,  is  very  Erenerallv  dinused.  England  and  France  contain  extensive  strata 
of  efi.uK  Italy,  from  her  Carrara  beds,  and  Greae^ frolBlke Penlettean maniaa, haire 
provided  the  world  with  statuary  marble.  The  §^reatcr  part  of  the  middle ||Im1  1vca(. 
61*  sections  of  the  United  States  are  underlaid  with  strata  of  limestone. 

At  Oxbow,  St.  Lawrence  Co.,  N.  Y.,  crjstals,  of  the  form  of  the  scalene  doded^. 
nedron,  occur,  a  foot  or  more  in  length,  in  veins  of  primary  limestone.  Fine  trana- 
parent  rhombobedroas,  of  two  inches  or  more  in  each  of  their  dimensions,  are 
ibund  in  the  same  re^on,  in  connection  with  veins  of  lead.  The  specimens  of  do? 
tooth  spar,  (scalene  dodecahedral  crvstallizations,)  from  Lockport,  N.  Y  ,  arc  n(u7n 
extremely  beautiful  and  delirale  They  oecvu,  cuvcriii^  the  sides  of  cavities  in 
limestone.  Argentine  occurs  near  Williamsburg  and  Southampton.  Mass.;  a)aoia 
the  iron  mines  of  Frauconia,  N.  U.  Agaric  mineral  coivers  the  siaesof  a  oaT<ail 
Watertownji  N.  Y.,  to  the  thickne.s.s  of  six  to  twelve  inches.  Stalactite--  occur  in  the 
cave  of  Virginia,  and  in  the  large  caves  of  Keiiiuckv;  also  it> 
the  cave  at  Scoharie,  N.  Y.,  and  in  many  part.s  of  the  western  states. 

Calcareous  snar  is  the  principle  source  of  our  polished  marbles,  the  material  for 
sculpture,  quicklime,  flux  for  smeltinc  ores,  &c.  A  peculiar  Ine  grained,  cooupact 
varieiy  is  cmj)|oyed  in  lithography)  Oirbeat  Cht  tkia  poipoie  OCCHH  jt  PMIfNWlKt|B>t 
and  Sohleuhoferi  in  Bavaria, 


ARRAQONITKL  Caumn  MioiaKoa. 

fitaMils  ItlM^RsloMs,  JK  HmUMb,      li^olMt  Vlw-Airik.  Iltallsfl^af« 

181.  Primary  form:  a  right  rhombic 
prism;  H:Hsll6<>  KK.  Secondary  form: 
M :  e=12  F  55',  c :  a=125<>  BC,  e :  afslOS^  49^, 
«  :  a''=145^  1 0'.  Cleavage  parallel  with 
M.  Compound  crystals :  similar  to  the 
figures  13,  Pi.  111.,  aud  3,  5,  6,  and  11,  PI. 
I  v.,  which  have  been  described  in  1 74  and 
i76.  Mmperfect  crystallizaiiant:  globular, 
reniform,  and  cortilloidal  shapes  ;  columnar 
masses,  composed  of  straight  or  divergent 
columns,  or  tibres  of  various  sizes. 

H.»3*6— 4.  0^931,  Haidinger, 
Biot  £iit<r0  TitreoiUi  toinstiniBS  inclining 


196  DB8C&IPTIVB  VinSBALOOT. 

to  resinous  on  surfaces  of  fracture.  Streak  grayish-white.  Color 
white;  also  passing  into  gray,  yellow,  gieen,  and  Tioletrblue. 
Ihruisparent-transluceDt.  /Vac^ure  subconchoidal.  Brittle.  It  poe- 
tesses double  lefiraction,  bat  in  a  less  degree  than  calcareous  spar. 

Arragonite,  accttrding  to  Siromcyer,  comams 

Carbouaie  of  Liuie  95-2965  99  2922 

Carbonate  of  BtnMitia  O5090  4  1043 

Water  0-1644=95  9599  .  0  5999= 103-9957. 

The  carbonate  of  strontiaa  is  a  xexy  variable  iD£;redient  and  does  not  exist  in  all 
tbjt  varieties.  Carbooaieof  U]tte.b,  tliciefoM,  one  of  tiie  dimotpboui  nibstances,  calc 
spar  bclnc;  one  of  iis  forms,  and  the  rhomUc  cijstals  of  Anaibidle  the  other.  (See 

remarks  on  dimorphism,  5  83.) 

When  Arrag<»niie  is  heated,  it  parts  with  its  water  of  cn'.stallization  and  falls  to 
powder.  It  is  jpho^horescent  oa  red  hot  irofli  and  is  solaole  witii  effenrescence  in 
nitric  and  mimatle  acids. 

Obs.  The  most  common  repositories  of  Arragonite  are  beds  of  fr%-p'v-nm,  beds  of 
iron  ore,  (where  it  occurs  in  coralloidal  forms,  and  is  denominated  llos-lerri,  '^pnctr 
oj  ir&n,')  basalt  and  trap  rocks ;  occasionally,  it  occurs  ta  lavas.  It  is  olten associated 
with  co^r  and  iron  pyrites,  galena,  and  malachite. 

This  mineral  was  nnt  diseorerea  at  Arragon,  in  Srain,  (-whence  it  derives  its 
name,)  in  larc;e  detached  compound  rrystal.s,  imhtNldcd  in  a  f('rrupin«iii>  clay  and 
accuiupajiied  by  gypsum.  It  has  .siucc  been  ubiaiued  in  iine  compuuud  hexagonal 
prisuLs  at  Bilin,  in  Bohemia,  in  a  vein  traversing  basalt.  The  JU>s-/erri  variety  is 
Iband  in  the  greatest  jterfiMtion  in  the  Stvnan  mines  of  Qsenerz,  coating  cavities 
and  even  caves  of  considerable  extent,  ana  associated  -with  spathic  iron.  At  Dtifton , 
the  sflky  fibrous  variety  called  S<rfir>  Spor,  h  obtained,  where  it  occurs  travr-rsiug 
shale  in  thin  veins,  generally  associated  with  pyrites.  In  Buckinghamshire,  Devou- 
shire,  &c.,  it  occurs  hi  .stalatitic  forms  in  caverns. 

The  flos-ferri  occurs  at  Lockportj  N.  Y.,  coating  gypsam  in  geodes ;  also  at  Edeit- 
tHIb,  N.  v.,  lining  cavities  of  miaiRiclttl  and  eaoe  ore,  and  at  wyiAin  Conn.,  ia 
tfkia  seams  Mtweenlayen  of  gneiss.  Veins  of  this  mineral  occur  at  Soohuie. 


DOLOMITE.  CAt.ciL8  DoLotiei. 
MsMroovMsLlBM-BiloMSiJir.  BltMrSsar.  PsarlSpsr.  MsfRMiBe  LlMiee*. 

182  Primary  form :  an  obtuse  rhombohedion,'  RiR^lOG^  16^. 
Steondary  forms .-  the  most  common  are  two  acute  rhombohedrons; 
in  one,  o' :  a'=79'^  36',  from  Gotha,  in  Scixony,  in  tlie  otiier,  a" : 
a''=66°  7',  from  Hal!,  Tyrol.  ClrAtvas[e  jx^rfoct  parallel  to  R, 
Faces  a'  usually  with  horisioiital  stria;.  Compound  crystah : 
similar  to  fi^.  5,  h  180,  presented  by  a  ^eenidi-wnite  deavable  vbt' 
riety,  from  Mexico.  Imperfeet  cryataUization s :  imitative  sl^npes ; 
also  amorphous,  of  a  Granular  structure  :  partirl,-^  of  various  sizes, 
generally  easily  distinguishable,  and  ofleu  sligrhtly  coherent. 

H.=3-5 — 4.  G=2-8B4.  iSVrea/fjjrayish-white.  Lustre  vitreous, 
mclining  to  pearly  in  some  Tariedes.  Cohr  white,  seldom  pure, 
usually  reddish  or  greenish;  also  rose-red^  s^een,  bzown,  gray, 
black.   Sttbtransparent  to  translucent  Bntde. 

Composed,  according  to  iUaproth,  of  Carbonate  cf  Lime  51' 18,  and  Carbonate  of 
]ifagDSsia  45'8BL 


Digitized  by  Google 


HALINBA. 


This  species  18  soluble  i^.  the  adds,  but  more  aktwlv  than  calcantnu  tpn.  Before 
the  blowpfpe.  some  varieties  darken  and  increaae  in  nardnen. 

Obs,  The  naiiifs  Rhnmb  xpnr  aiu!  Bitkr  spur,  have  been  applied  to  the  perfectly 
crysOallized  specimens,  excepting  those  with  curved  laces  and  a  pearly  lustre,  which 
have  been  designated  Ptarl  spar.  Tboae  iwiietieiof  rhomb  spar  of  a  reddish-brown 
color,  hare  also  been  named  Bftwn  wfor.  The  name,  DokNnite,  has  bean  restxictad 
to  the  imperfectly  cryatalUaed  Tarieties  tf  a  granular  stmetora. 

The  Dolomite  variety  occurs  in  beds  ;  rhomb  spar  usually  in  inibeiMed  crys- 
tals; brown  spar  commonly  in  inetailil'cruus  veins.  Dulumile  occurs  at  Travcr- 
sella,  in  Piedmont,  and  at  St.  Gothard,  in  the  Appenines.  Rhomb  n>ar  is  found  in 
8alzbai]a,  the  Tyrol,  Miemo,  in  Tuscany,  from  which  the  name  MUmit*  was  de- 
rived. Brown  spar  and  pearl  spar  are  obtuned  at  Scbemnitz,  in  Hungary,  Kapnik, 
in  Transylvania,  at  Freii  <  in  Sazimy^in thalaad minaaof  Alaloii,  In  Derbysiiiie, 
and  at  other  nlac(»  in  Devonshire. 

Hoxbury,  Vt.,  afibrda  laife  yellow  transparent  crystals  of  the  ilumib  aper  rariety, 
imbedded  in  greenish-transparent  talc.  A  large  grained  cleavable  variety,  occasion- 
ally nresenting  perfect  cr}'stals,  is  associated  with  white  talc  in  calcareous  spar,  at 
Smitnfivld,  R,  I.  The  pearl  spar  variety  is  very  ahunilant  in  geodes  at  I^kport, 
N.  Y.,  accompanying  calcareous  ^>ar,  celestine,  and  gTp«>um.  Massive  Dolomite 
forma  extensive  beda  in  Lilchfield  Cfo.,  Conn.,  in  the  south -western  towns  of  Maasai* 
chusetts,  and  in  Vermont.  The  gray^-wackes  and  secondary  limestones  in  Tariooa 
places  in  New  York  and  Ohio,  contain  brown  spar  in  veins  and  .seams. 

For  agricultural  purposes  Dolomite  is  inferior  to  calcareous  spar,  the  mapnosia  if 
eoniaina  being  injurious  to  the  soil.  For  the  fonnatkm  of  mortar  it  is  highly  valued, 
it  being  less  subject  to  di^integraiion  tlian  ordinary  mortar.  It  is  also  much  inferior 
to  common  litrieslone  for  a  buiidiiitr  material,  on  account  of  its  friability  or  the  looae 
coherence  uf  its  pariicio.   Thi:i  »pecies  was  named  in  houor  ul  Dolotnieu. 


ANE£RITE.  CiLcm  pBooumsici. 


VMmmMm  UaM-iiaioid*,  Jir.  £«at  W«nd  sad  WaadMtlB  of  the  St)  rinn  iKium. 

183.  Primarijfnnn:  an  obtuse  rhombohedron ;  R  :  R-lOir  12'. 
Cli.ava^-(.'  par.'illrl  with  R.  (Icciirs  coinmoiily  in  easily  cleavahlo 
musses;  also  of  a  compact  i^raiiuiaj:  couipo^iLioil}  Ui  which  tlie 
grains  are  distinctly  disccniiblo. 

H.=3-5— 4.  G.=2'95— 3.1.  Lustre  vitreous.  Streak  white. 
Co/or  white,  sometimes  y^  Ilfwisli  or  brownish  from  an  admixture 
of  iron.  Translucent — subtranslucent.    Fracture  uneven. 

Ila  conatitiieiitR,  necovdbig  to  flefaitear^  analysis,  are 

Carbonie  Acid  with  Ozyd  of  Iroct  35  306 

Lime  50-113 

Magnesia  11846 

of  Ifaagaaeae  a-OftUUN^aftl. 

Before  the  blowpipe  it  bl.ir  kea"*,  and  then  will  act  upon  the  HMflMtic  needle,  but  ia 
inAiaible.  A  petrly  globule  is  Ibrmed  wilii  bcrax.  AspoMUte  to  the  air  daricem  iia 
aur&ce. 

Obs.  This  .epccies  occnrs  at  R.Tthhnu^lx  r:'  ;iti(]  Salzbtir? ;  also  at  the  Stj^rian 
roinp«t  of  Eiscnerz,  where  ii  Ls  valued  l»oUi  a*  an  iron  ore  and  a  flux. 

I'lu-  transition  limestone  about  Cluvbec  contains  it  In  veiUt  and  at  WeM  Spriagi- 
fieU,  Jhlaas.,  it  occurs  in  connection  with  the  coal  formation. 

It  ms  WL  distfngaiiliad  aa  a  dtatlncc  q^es  by  Muhs,  who  named  it  after  Prof. 
Aaktr,  orfhe  JoluaMnai,  fnOiatx. 


I 
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CARBONATE  OF  LIME  AND  SODA. 

AM.0rrM.  iiaf.im 

184.  Primary  form:  a  fiianilxdiedioii.  Ocean  maanye— «tii2C^ 

ture  Inminated.   Cleavage  parallel  to  the  feces  of  a  rhombohedroii. 

H.=3 — 3-5.  G.^2-92.  Lvstre  vitreoHs,  rospmbling  Arragonite. 
Fragments  perfectly  traaspareut.    Possesses  double  refraction. 

It  contains  C*rbonate  of  Line  70,  Carinntte  of  Soda  U,  Water  9-7,  Penucjd  of 

Iron  10  h-^ir1p  'rO  of  rmtrix.  It  decrepitates  slightly  before  the  blowpipe,  becoaui 
brown,  and  tmaily  ailord&  iioie.   It  diaaolres  villi  efierveacence  in  nitnc  acid. 
Qm.  Loealiljr  OBknowii. 


RHOMB  SPAR.  Maonesial««  aHOMBOBanfici. 

Brylgriypo—  LlW-Hfiliii«^  M.  BUMr  Spar,  In  part.  J<|— if,  In  part.  Bwa— wlift  CtttaMt* 
ef  MifMMa  aad  Iimi. 

186.  Primarjf  form :  an  obtiue  Thombdiedroii ;  R :  RslOT^ 
Chavage  emineDt  parallel  to  R.   Imperfectly  crystidline  Tarieties 

occur,  having  a  compact  oTRniilar  composition. 

n.=4— 4-5.  G.-30(J1 — 3112.  Lustre  vitreous,  inclining-  to 
pearly  in  some  varieties.  Streak  grayish- white.  Color  white,  com- 
monly yellowiah.  or  brownisfa.  Transparent — tiaasluoent  Frac- 
ture subconehoiaal.  Brittle. 

It  contains  Carbonate  of  Magnesia  and  Carbonate  of  Iron,  in  the  ratio  of  H6  95  to 
!3*15,  according  to  Brooke.   It  tnms  brown  on  exposure,  or  under  the  blownipc. 

Obs.  Its  foreign  localities  are  Salzbur  :,  (!:-  Tvi  '  and  Switzerland.  It  occur? 
at  Marlborough,  Vermont,  in  steatite,  at  MiddieiieM,  Ma^is.,  and  in  most  of  the  soap, 
atone  quanies  of  If ew  Englsnd. 


]!iA6KE8IT&  MaoMHuun  tnaoiDi. 

linuiiUMrito.   Carkonalf*  of  Mafncala.  Razoumuffskin. 

186.  Amorphous,  rcniform,  also  in  crusts.  Composed  occasion- 
ally of  delicate  dirorging  fibres,  possessing  a  silky  lustre  :  usually 
having  an  impalpable  composition,  and  sometimes  earthy. 

H.  of  earthy  varieties,  sometimes  as  low  as  2.  The  compact 
magnesite  varies  from  3  to  4.  O.  of  earthy  Tarieties,  1-2— S<o,  of 
the  compact  2  Sft^  2-95. 

Lvstre  cjtitliv,  dull,  sometimes  silky.  Streak  white.  Color 
white — yellowish-wiule,  or  gray.  Upaciue.  Fraciure  flat  con- 
clioidal. 
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Dt  eooalitiieato  an,  aoeovttiiK  to 

Klapratb;  Sp-  from  Swytnavk.  Suofncyer ;  8p.  iroia  Pinntrttm 
Ma^esia                        48  00  476334 
Carbonic  Add                 48^  60  7512 

Water  M  14037 

Qx.Mang.   «-m  0-9117^100. 

It  dissolves  slowly,  with  Ifttle  effervescence,  in  nitric,  or  dilute  salphuric  acid,  and 
is  inftisible  before  tlic  blowpipe. 

Oaa.  This  species  occurs  at  Hrubsciutz,  in  Moravia,  at  the  Gul&en  motintains,  In 
Btyria,  at  Baum^arten,  in  Silesia,  at  llB»di»BfO^  in  Piedmont  at  Valeecas,  in  Spain. 

At  Hoboken,  N.  J.,  ii  occupies  seams  and  cavities  in  Dolomite,  and  serpentine, 
having  a  closelv  aggregated  fibroos  ^ractuie ;  also  at  Bolton,  Mass.,  where  it  appears 
in  difnpity,  indntiiicily  fibroiiB  muMS,  invieniiiig  while  Uynmmitf«^ 


HYDROMAONESITE.   mJSHUlw  nLfEUBOS. 

1  Occurs  in  crusts  ;  also  as  a  white  powiier.  H.»^.  Iju$ir% 
e^thy.   Streak  and  CoUr  white. 

» 

U^ontaioa,  aeeordloK  to  Wachlmelnrar  and  KoWU, 

Magnesia  49-41  43i)6 

Carbonic  Add  36  82  36  0<^ 

Waier  •  1853  iyia 

Silica  0-57  0-36 

Peroiyd  of  Iron,  and  foreign  malter      1  6<;=-99  99.  W.   =-100.  K. 

Obs.  It  orcun;,  accaqwiwlnig  mamedie,  in  India:  alao  in  seams  and  in  ctiu^, 
coating  Arragoniic,  at  HobOMn,  N.  X.  Tim  qpeei«9  &  iisiially  united  with  the  pre- 
(edia&  tak  wUdk  it  diftn  nierelr  in  the  wafer  il  cfliitaiiw. 
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STRONTIANITE.   Barytes  RtWACibNs. 
pcrltoatMW  ■al-Baryt*,  M.  Carbunatc  gf  SttmtiM. 

188.  Primary  /orm  .*  ariglit  rliombic 
prism;  M :  M=117°32'.  Secondary  form: 
M  :  c=121°  14',  e' :  (^=108^  12',  e  :  e= 
1 41°  20'.  Simple  crystala  of  this  mineral 
axe  ran,  it  usually  presenting  compound 
forms,  which  in  general  resemble  those 
of  Arran-onite.  The  near  approximation 
of  the  value  of  tlie  angle  M  :  M,  to  12tt°,  accounts  for  the  so  fre- 
quent occurrence  of  compoimd  forms.  (§  76.J  The  surface  P  is 
usually  striated  parallel  to  the  shorter  oiagonai.  Cleavage  parallel 
with  H  nearly  perfect ;  traces  parallel  to  e.  Imperfect  crystaUp- 
zatiotis :  structure  often  ncrcrrcg-ated  in  fviliiTiHiar  prlobular  forms; 
also  fibrous.  A  granular  composition  sometmies  occurs,  but  is  un- 
frequent. 

H.»3-5— 4.  G.=3*605— 3713.  Lustre  vitreous,  slightly  in- 
clining to  resinous  on  uneven  faces  of  fracture.  Streak  white. 

Co!nr  nsparagns-grecn,  apple-green ;  ali^o  white,  gray,  yellow,  and 
ycllowish-biowu.  Transparent — translucent.  I'Vaciure  uneven. 
Brittle. 

Ktaprodi^  and  BEopa'k  wkaljrseB  give  for  fit  eonipoaitioQi 

Stronlia  095  61-21 

Carbonic  Acid  900  30-90 

Water  0-5i*100,  Xlapfoth.      »6MO0^  Hope. 

Thomaoii  fotmd  the  two  ««rletieB  Ihioi  Strmtlaa  to  contalii, 

Oreen.  Brown. 

Carbooate  of  Stromia  93-49  91' 17 

Guboiutte  Of  Line  Cr9B^d9-7t. 


Another  ntfiely  from  the  United  Bmes^  which  be  has  named  Emmtnite.in  honor 
of  Prof.  Emmons,  of  Williams  College,  Mass.,  contains  13-5  per  cent  of  Csrboneie 
of  Lame.   These  are  probably  mechanical  miztnres. 

Nitric  and  hydrocliloric  acids  dissolve  sirontianite  wilh  effervescence  ;  and  paper 
wet  with  the  solution,  and  afterwards  dried,  bums  with  a  red  dame.  The  ilame  of 
tlie  Uowpipe  is  aleo  tinged  red  bgr  It  It  mrils  eiil7  on  the  tUnnest  edfoe.  la  a 
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yvtf  iMRff  hmty  the  carbonic  aeUt  and  water  are  ezpslML  With  borax,  it  eflbw 

vesce*  violently  and  vipM^  a  transparent  f^lobule. 

Om.  Str(.uUanue  was  first  discovered  ai  Slronlian,  in  Arifjrle^hire,  in  veins  trav- 
ersing gneiss,  with  galena  and  heavy  spar.  It  occurs  there  in  stellated  and  fibrous 
groups,  rarely  perfectly  crystalUzed.  Yorkshire  and  Braunsdorf,  in  Saxonj,  are 
other  localities. 

In  the  United  States  it  occurs  at  Scoharie,  both  in  fiftantilar  masses,  and  aLtn  pre- 
senting columnar  crystallizations  or  acicular  crystaJs ;  also  in  finely  terminated 
cn,'stals  of  considerable  sire.  It  exists  there  in  a  secondary  limerock,  forming 
yeiu»,  and  sometimes  cnrstaiUzed  in  geodes.  It  is  associated  with  heavy  spar,  iron 
pyrites,  and  ciynaU  of  cftloueow  tpu.   The  oMMiTe  rwxUif  ocean  in  laz|o 


HahBarytc,  JIT.  flalphata  of  Btmntiaa.  Zdtattla*,  Wm 

189.  Primary  form :  a  right  rhombic  prism ;  M  :  Ms^lOS^  68^. 
Seeondatjf  forms: 


ft.  UfecBrta. 

P 

a 

a 

P  :  (1-128°  3P,  a  :  o=102^  59'.  P  :  a=:140°  44',  a  :  a=7S^  35', 
P  :  a'=157^  45',  a  :  a'=162-  59',  Fifr  1  is  lensrtJieiied  in  the  di- 
rection of  its  shorter  lateral  axis,  and  iig.  2  in  the  direction  of 
Ihe  longer.  C^awtgo  distinct  panllel  with  M,  less  so  parallel 
with  P.  hmptrfett  aysttdlizaitont :  stroctufe  fibrous ;  also  in 
globular  masses  of  columnar  composition.  Occasionally  it  appeals 
granular  of  various  sizes  of  g^-ains. 

H.=;j— 3  5.  G.=3'92— 3  963.  Lustre  vitreous,  sometimes  in- 
clining to  pearly.  Sireak  white.  Cotor  generally  white,  often 
bluish  or  reddish.  Transparent — subtranslucent.  FVaetwe  imr 
perfectly  conchoidal— uneven.   Very  brittle. 

Aeeofdiag  to  ThontM^i  analysts,  of  ^Mdmetia  ftom  Bristol  and  ftom  Sidly, 
it  is  eonmoead  of 

BriKol.  Sleilv. 

Sulphate  of  Sri  onlia  96*363  98<8 

Sulphate  ot  Lime  l'<m  1*08 

Moisture  OWO  4^80 

SiUca  and  Alumina  0-374^100.   »100. 

B»'fnrp  Mf  'vpipe  it  decrepitates  and  fuse^  into  a  white  friable  enamel.  Heat 
doUuyi  u&  uaiis|)ar<ncy,  and  causes  a  phosphorescence  of  the  pulverized  mitt'" 
enl. 

26 
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On.  Celesdne  It  1U111II7  twocirtad  with  secondary,  or  tnuMMott  Hmestone,  or 

secundan-  sandstone.  It  also  occurs  in  trap  rocks  and  in  beds  of  gypsum,  ir  wlii  h 
it  is  often  associated  with  nilpkur.  Sicily  has  lon<r  been  famous  tor  the  spiendid 
fvcrap  of  mMlsof  tkkmlnenl'iAleh  then  occur,  arcumjpamal  with  sulphur  and 
mmm,  nae  sjjw^lintns  are  snet  with  also  at  B«z,  in  Switzerland,  and  CooiJ,  la 
spun.  Fibrotis  varieties  occur  of  a  bine  <»lor,  in  clay,  at  Domberg,  near  Jena.  II 
is  also  found  at  Au<^t  Ferry,  near  Bristol;  in  trap  rocks  near  Tamtallga,  in &il  Lo- 
thian ;  near  Ktiare&borough,  in  Yorkshire;  at  Norton,  in  Hanover. 

Beautiful  specimens,  finely  crystallized,  of  a  bluish  tint,  are  found  In  great  abund* 
M0«  in  the  aecoadiy  Umetfone  ahoalLahe  Erie,  and  paitieularJ/  on  Baontim  ialioML 
whei«  Ae  roek  is  fUtt  of  sptakHd  erystaUiatioaa  of  tUa  spaclei.  Seohttiie  and 
Lockport,  N.  Y.,  also  afford  fine  specimens.  At  the  latter  ^ACe  tlie;y  •!»  aiMWUltalWl 
with  the  rrysiallized  calc  .spar  of  Che  region. 

Dr.  Thomson  separates  the  radiated  celestine,  fotind  on  Drummoiid  island,  Lake 
Erie,  and  at  Kingston,  U.  C,  from  the  above  species.  An  analysis,  perAitiiMd  in 
his  labeiratory,  gave  for  its  compoeltioB,  Sulphate  of  Barvtes  35- 195.  km  Sulphate  of 
Strontian  63"204,  with  a  little  Iron  and  Water.  Ili>  Hai  !ii<  ^  -mj' s  at  2  75,  Spe- 
cific gravity  3'9!^1  j  color  white,  with  a  bluish  tint ;  structore  laminated,  laminiie  di- 
Tei|glfli|[. 


BARYTCKIALCITE.  BABtLOa  oauoinia. 
■MeHMMStk  HM-Bsiyie.  M. 

190.  Primary  form :  an  obiitiue  rhombic  prism ; 
M:M=106OB4'.  P:M=102o64'.  Secondary  form  : 
o :  0=950  x5/.  M  .  ^1430  27'.  Cleavage  perfect 
parallel  with  M  ;  less  easily  e&cled  para&l  with  P. 
Occurs  also  mnssh^e. 

H.=4.  G.=3-6363 — 3-66.  Jjustre  vitreous,  inclin- 
ing to  Nsilioiis.  jSSfrsafc  tdiite.  Cblor  white,  grayish, 
^eenish,  or  yellowish.  Tianspazent— transliiceiit. 
^achnre  uneven. 

Anaiyseii  by  Mr.  Children  and  Mr.  Richardfiun  determine  the 
foUowiitg  fiw  theooMtitiwBtsof  thiaaiiiiaial: 


Carbonate  of  Baryta  66^  flMO 

Carbonate  of  Liioe  38^  31-66 

Sulphate  of  Baryta  a^^..  0*30 

Peruzyd  of  Iron    Q-gg 

Watar,  or  volaiUa  oiatter,  — >  —99*5.  >i5  ifle-tf. 


Before  the  blowTjipe,  it  is  Infnsfble  alone.  With  borax,  or  bfpho^phate  of  soda, 
it  fuses  into  a  transparent  ^\nfs.    It  eServesces  with  hydrochloric  acid. 

Oaa.  It  occurs  at  Alstonmoor,  in  Cumberland,  both  massive  and  crystallised. 

Another  ooapoand  of  eartwaate  of  Ume  and  tarbonate  of  barytes,  is  deaeribed  by 
Thomson  as  a  mcalcareo-carbonale  of  barytes. 

The  form  presented  by  the  specimen  examined,  was  an  isosceie^s  dodecahedron,  fig. 
124,  PI.  II. ;  the  inclination  ol  two  adjacent  fhcee  la  the  same  pyramid,  about  l^P, 
U^2i.  a.=3  718.  lAutn  vitxeoos.  CSriar  anow-wUla.  Tiaaataeent,  It  con- 
tained Carbonate  of  Barytes  ^31.  and  Oaihooate  of  Ume  5(Hi9,  wfaleh  is  eqaivalrat 
to  one  atom  of  the  former  to  two  of  the  latter.  The  crystals  were  in  group  ,  im- 
pl^^d^ou^a^luie  crystalline  substance,  which  appeared  to  be  a  heavy  spar.  Lo- 
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191.  Primarff  form:  a  right Thomlnc  prlnii;  MrMsUSoSC. 

Secondary  form:  M  :  e=149=>  16^.  %\9i'Miff>Wy 
e  :  a=120^^  16',  e  :  a'=l  10^  30.  Cleavajre  imper- 
fect. Comjyontid  rrrysfnls :  composition  of  the 
first  kind,  presentiug  tiic  form  of  a  hexagonal 
prism,  similar  lo  those  of  Arragonite.  Imperfect 
crystallizaiions :  globular,  tuberooe,  and  botrvoi- 
dal  forms  ;  stnicture  either  oolumnaror  granular; 

also  amorphous, 

H.=3 — 3-76.  G.=4  29 — 4-30.  Lustre  vitreous^ 
inelining  to  resinous.  Streak  white,  CM^  white, 
often  yellowish,  or  grayish.  Subtranspaient^ 
translueent  Fraeiwe  uneren.  Brittle. 


M 


Kltprofh  fbnmd  the  S^nrfau  Vkrietjrof  WItherite,  (Beftrage  i.  971,)  to  be  compofied 

of  Carbonic  Acid  2-75,  and  BuryXiLd  bO.  Buchclz  rbunncd  79-7t3  ot  Baryta,  and  '20 
of  Carbcmic  Acid.  It  d&crepiuues  under  the  blowpipe,  aud  melts  easily  ihto  a  trans- 
parent globole,  wbich  becomes  opaque  OB  oooliiif  .  It  dtaaolTCS  with  dwrmeenee  In 
ditato  nitric  or  hydraehtorte  aciai. 

Ob*.  Wttlwrne  wa»  flrit  obwrred  at  Abtonmoor,  In  Ovniberlaiid,  associated  with 
galena,  in  yein-  trrrversinc:  the  coal  formation.  It  was  described,  in  178-1,  (Phil. 
Tran<5,  17S4,  p.  iiii3,)  by  Dr.  Withering;,  aAer  whom  the  mineral  wa.s  named  by  Wer- 
ner. The  ooinixart  fibrous  and  translucent  variety  occurs  at  Anglczark,  in  Lanca- 
shire. Styria,  Hungaxr,  Sibeiia,  and  Sicily  are  mentioued  as  other  localities.  But 
It  is  only  abundant  In  Bigliml. 

This  mineral  is  n  pajaoDoot,  that  U  to  aaed  in  ihs ttorth  of  Bogland  to  the  |nupois 
of  killing  rats. 


D1U{BLIT&  BAnauPBi 
Duftiiwii,  Aaa.  <»  Cfc.  t  JaFh.  UL  lit. 

192.  Primary  form:  an  obtuse  rhombohedron ;  R:R=93® 
or  94^.   Oieavage  apparent  only  in  traces. 

H.=3'6.  3-4.   Luetre  pearly;  splendent  on  a  snrlaoe 

of  fracture.  Streak  and  CoUr  white. 

It  contains,  according  to  BnfMnoy,  Sulphate  of  Baiyta  91'701t  Bttlphate  of  Lime 
14-974  r:i,K)QateofL&ie90M4UmeinexBflalMrfillte  JLhunina f-iH 
Water   aoH^lOO.  ^ 

Om,  It  occurs  in  small  nnmodlltod  eiyanh,  jiwcmf iwlwl  on  thesnrfiKe,  sad  la 
the  caritiea  of  a  ijuaitsoae  rock. 
It  waa  named  \j  DolMnoj  la  eompUmcat  to  II.  de  Dfee,  a  llbtvtl  palna  of 


HEAVY  SPAR    Baralcs  POKDERO«f«. 
Mn^Bul^u^e,  JW^^^Bu^toaM  of  BmiytM.  Htfaiite,  Umu.  BaniMlttaw.  AwiMoiun.  B«- 

193.  Primary  form:  aright  rhombic  prism;  H :  M;»101<>  42^. 
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Seeondary  fofmia : 


Mie=140O61',  M:  1=129°  9',  P  :  a^l41<>  11',  V 
P:a''=121o48',  P  :  e'=165°  26',  P  :  e^=115°  41',  P  :  0=127°  l^, 
a  :  e=142^  A9j.  M  :  e'=154-  19'.  Cleavage  P  and  M  perfect,  fw- 
perfect  crystaUizai%<ms :  globular  forms,  with  a  columnar  or  laniel- 
Tar  composition ;  broad  coarse  lamineD,  oilen  slightly  diverging  and 
curved;  impalpably  granular  forms,  somodmes  possesnng 
banded  colors  of  stalagmite. 

H.=2-5— 3-5.  G=4-3— 4-72;  the  latter  was  obtained  by  Thom- 
son, with  a  transparent  colorless  crystal.  Lustre  vitreous,  in- 
clining to  resinous,  sometimes  pearly.  Streak  white.  Color 
white ;  alao  inclinioir  to  yellow,  gray,  blue^  led,  or  brown,  Traas- 
parant  to  tranaluoeiLt — opaque. 

Pure  specimens  axe  composed  of  Sulphuric  Acid  34,  and  Baxyu  66.  Oxyd  of  Irtm, 
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Silica,  Caibonate  of  lime,  and  Ainminit,  occur  sometimes  as  iomarities  in  tptci- 

mens  of  this  mineral.  Under  the  action *of  the  b1owp!])e  it  decr^natcs,  and  is  diflr 
ciUtly  fusible.   Some  specimens  loose  their  color  when  heated. 

Ova.  Heavy  Spar  occurs  commonly  in  coiUMCtjon  with  beds  or  veins  of  metallic 
ofct.  It  is  also  met  with  in  secondaiy  UmeflUnMu  aometimes  foa^ag  dialincl  Teia*, 
at  others,  in  crystals,  along  witb  erptalMtations  of  Ume  and  MroBtiaii. 

The  most  noted  English  locality  is  at  Duflon,  where  large  transparent  crj'stals  oc- 
cur. In  Mr.  Allan's  cabinet  there  is  one  crpial  frum  this  locality  of  a  tabular  form, 
which  weighs  forty-lwo  pounds,  and  whose  Cftce  P  measures  ten  inches  across. 

Some  of  the  moat  important  European  repositories  of  this  mineral,  are  at  Felao- 
iMmya  and  Cremnftz,  in  Hungary ;  Roya  and  Roure,  in  Anvergne.  At  Freiberg,  in 
Saxony,  a  variety  (.>ccurs  composed  of  indistinct  pri matir  r\  ta!'  aii  i  having  a 
pearly  lustre :  this  is  the  Stangenspatk  of  Werner.  Rounded  masses,  composed  of 
diverging  colunmar  particles,  occur  at  Mount  Patemo,  near  Bologna,  aud  have 
hence  been  called  the  BoUtgnese  stone.  At  Staffordshire  and  Derbjrahire^j^  £omd  an 
opaque  ntaasfve  variety  of  an  earthy  appearance  and  dirty-white  cclor.  ThbTarie^ 
has  been  called  cairi.  Thfl  laim  keptuUi  has  been  applied  lo  qwcimens  whichi  }^ 
friction,  emit  a  fetid  odor. 

In  Cheshire,  Ocoa.,  large  distinct  cr3r!ftal^  three  or  four  inches  tong,  and  flMrly 
tiansparentj  are  occasionally  met  with,  in  connection  with  vitreous  copper  and  green 
malachite,  m  red  sandstone.  Smaller  crystals  of  perfect  transparency  are  fVeqaently 
obtained,  ?.nr^  large  foliated  ma.^^sivi-  -|>ecimens  are  abundant.  Other  similar  ItxMll- 
ties  are  ai  Herlin,  Farraington,  and  Soulhington,  of  the  same  5tat«.  A  variety,  indis- 
tinctly and  very  delicately  fibrou.^,  occurs  in  large  masses  at  Pillar  Point,  opposite 
Saekett's  Harbor,  N.  Y.  It  here  constitutes  a  solid  vein,  firam  two  to  three  feet 
thidr,  hi  seeondary  limestone.  Large  slabs  are  sometimes  obtained  and  polished ; 
and  owing  to  the  banded  arrangenitut  r  f  ilie  different  shades  of  color,  they  are  nAen 
extremely  beautiful ;  the  more  common  coluri.  are  a  leddish-white,  and  a  grayish 
or  yellowish-white.  The  earthy  and  foliated  varieties  are  found  at  the  Perkiomcn 
lead  mine,  in  Penmnrlvaaia.  At  Scohaiie,  it  occurs  with  strontiaaite.  Throughout 
the  lead  eoontryof  ue  west,  heavy  spar  Is  veiy  abaidant,  in  connection  with  tbS  ore. 
Crystals  of  heavy  spar,  ar  !  ;^lso  a  friaUegiantUar  rariety,  orrur  abundanth'  at 
Eldridge's  gold  mine,  in  Buckingham  Co.,  Virginia;  three  miles  S.  W.  from  Lex- 
ington, in  Rockbridge  Co. ;  a  beautiful  white  vaiieQr  Is  firattd  on  the  plantation  of 
J.  Hord,  Esq.,  Fauquier  CtL,  Virginia. 

The  pare  white  varieties  of  heavy  spai  are  sometimes  aroimd  np  and  employed  as 
a  white  painty  either  psr  sr,  or  mixed  with  white  lead,  OUMrwisei  it  is  of  no  import- 
ance in  the  arts. 


SCJLPHAT(M3ABB0NATB  OF  BARYTA.  3Vnw«». 

IM.  The  snecimen,  team  which  Dr.  Thomson  has  derived  the  following  descrip- 
tion, consisted  of  a  congeries  of  large  six  sided  prisms,  terminntpri  by  six  sided 
nyramidfl.  H.=3.  G.=4141.  Lustre  vitreous.  Coivr  snow- while.  Translucent. 
It  ntaiiicd  Sulphate  of  Barjrta  34*30,  Carbonate  of  Barjla  64*^%  Carbonate  of 
Lime  O^Stl,  Moisture  aOOalOO.  Locality  onknown. 


FLUGERJNB.  Bpstiuuia  mnuooma. 
FtaaMefOariaa. 

196.  Primary  form :  a  hexagonal  prisni ;  occurs  in  six  sided 
prisms  and  plates ;  sometunes  with  the  angtes  of  the  i^riam  le* 
placed  ;  also  in  amorphous  masses.  C^eaw»g€  moBt  diatinet  par- 
allel to  P  or  the  base  of  the  prism. 

H.=4 — 5.  G.=4-7.  iMstre  weedc.  Streak  white  or  slightly 
yeliowiih.  Cohr  dark-tile-xed  or  almost  yellow ;  deeper  when  the 
mineral  is  wet  SubliaiMtnoept — opaque. 
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■ 

III  rcmtSMkm,  Maofibic  to  B«ndiW|  (AAuaUagar,    M,)  it  ■»  MIowt 

« 

P«roz]rd  and  ProtoiTd  <tf  CHtnm  8Sh64 

Yttria  1'12 
Fluoric  Add  16  5i4=100. 

It  is  infusible,  perse,  before  the  blowpipe,  In  borax  and  salt  of  phosphorus,  U 
Itaiei  riowlj-  hilt  cuinpletely.  The  globule  is  blood-red  in  the  exterior  flame,  but  be- 
fiongm  colorless  oa  cooling.  In  the  interior  flame  it  is  colorless  at  all  temperatarat. 
In  earbooate  uf  soda  It  does  not  ftise,  but  swells  out  and  is  decomposed. 

0b8.  This  mineral  is  of  >  <  l  y  rare  oc  currence,  having  been  observed  onlj'  at 
Finbo  and  Broddbo,  near  FahluA,  in  Sweden,  where  it  occurs  imbedded  in  qiuurtz 
and  alUte,  acoompanyiJig  pfrophysaliie  and  orthite. 


SUBSESaUIFLUATE  OF  CERIUM.  Spanulu^  dod£cau£orcs. 

196.  Usually  maasive ;  aometunes  exiiibils  tnces  of  the  rhombic 

dodecahedron. 

H,-5.  Z,j/5^re  Vitit  nus.  .SV/v  (J-  fiiin  yellow.  Co/or  a  beautiful 
yellow,  with  some  redj  and  wiien  impure,  browuisii-yellow.  iSub- 
tranaluoent — opaque. 

AeeohUng  to  BersoUiis,  (Afhaiid.  r.  6^)  it  contains 

Peroxyd  of  Cariom  P^l  20 

Fluoric  Acid  10c(3 
Water  €'9b=m. 

Ittflttible  in  111'  Mowptpe  flame, littt Utekens.  On  cooling,  passes  through  dark- 
brown  and  red  tints,  and  nearly  reassumes  its  original  color,  being  a  little  redder 
than  at  first.  With  borax,  salt  of  phosphorus,  and  caAonaie  of  soda,  it  acts  like  the 
last  species.  It  dissolves  in  hot  sulphuric  acid,  fonttlaga  jeUmr  aoladottr  With  i&a- 
riatic  acid,  chlorine  is  copiously  evolved. 

O&s.  It  aioeoiii|itni«B  tne  eompact  Uack  aDanite  In  anall  quantities  at  BaitaM,  in 
Sweden. 


CARBONATE  OF  CERHTM,  SviMUum  ovASRAitn. 

BtruHat,  BmraMf^  i9Wn.  Iff.  SM. 

197.  In  thin  four  sided  crystalUue  plates  ol  a  grayish-white  color. 

It  contains,  according  to  Hisinger,  Oxyd  of  Cerium  75"7,  Carbonic  Acid  108,  and 
Water  13  5.  Expoaed  to  a  low  red  heat,  it  loses  19  per  cent,  of  its  weight,  without 
changing  its  appearance. 

Obh.   It  is  found  coaHn^  the  Cerite  f  BftMOM,  In  Sweden,  and  pfobaMy  is  pro- 

duced  by  the  decomposition  of  that  mineral. 


8ILICATB  OF  GBRIUBI  SpAMAun  WemunMni. 

WnOtatoldl*.  BltwilM^  Joar.  Vt.  SffT. 

198.  Frimary  form:  a  regular  hexagoiiid  prism.  Cleavage 
pozalM  lo  the  axiB  of  the  prian. 
CSpIot  psle-yeUowiah  bzown.  Timuilaecnt 
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Oml  AeeomfMiiica  emiBiald  in  mgnetUn  carViiuUe  of  line,  al  Bt»tB.  F»  de 

Bognta,  in  Pern.  SoiDO  Hofiaataf  Mwciafcd  witik  emeialdi  are  preeemd  in  tlie 

British  Museum. 


BCXCROLITE.  SrAmajM  ccruamm. 
ttyrf.  «mma»H  Amm.  itmrnO,  XtVU.  m. 

199.  Primary  form :  the  regular  octahedron.  Secottdary  forms: 
figs.  3,  9,  17,  Fl.  I.  Cleavage  imperfect  parallel  wilh  the  laoes  of 
the  octahedron. 

H.=5 — 5-6.  G.-4-75 — 5.  Ltistre  r^^mon".  iV/'rrr?/^  white,  nxcept 
when  the  cohn  of  the  mineral  is  brown,  it  thou  reijembles  the  color. 
Color  straw-yeilow— dark-redilisli-brown.  Trauiiparent — subtraus- 
lucent. 

Alone,  before  the  blowpipe,  ft  is  unaltered.  With  bonuc,  ft  fuses  slowly  into 
a  jeUour  riobale,  which  gnnni  pider  on  cooUni?,  and  YvmainB  tnnsparent,  unless  sub- 
jected to  flaming,  when  it  becomes  ivbui.  in-,,  ]irf^"nt.s  t)U  (■(KihiiL':  a  [i.ilc  yellow 
enamel.  It  is  nut  readily  acted  \\\Mn\  bj'  carbonate  of  Mxia.  No  anion  with  nitric 
aeid.    It  is  supposed  to  contain,  a.s  its  principal  ingredient,  the  oxyd  of  cerium. 

Oas.  Ocean  at  Chesterfield,  Mass.,  in  the  vein  of  albiie,  which  contains  the gfeen 
and  red  tnniialine,  dieMnrinatea  throui;h  the  albtte,  and  especially  near  its  jnnetion 
wirhi  the  smoky  quartz.  The  lanrf-^'-  ("rv^-tnl':  vt  sfrn,  M-rifh  hnt  04  of  a  prain.  It 
wa&  diM;overed  by  Prof.  C.  U.  Shcpard,  ajul  nameU  as  above,  in  allusion  to  the  snwll- 
Mas  of  ila  eijitaiii,  firoaa  iMpiri  mM. 


YTTRCM^ERIXE.  Sfanulvs  rhombkc*. 

200.  Blasnm  CUwfage  apparent  parallel  to  a  rfaonibic  prism 

of  108°  SC. 

H.=4-5 — 5.  G.=3-447.  Lustre  glistening;  vitreous — p^^arly. 
Color  violet-blue,  inclining  to  gray  and  white,  often  wiute  j  some- 
times reddish-brown.   Opaque.    PVacture  uneven. 

AccorriiTin^  to  Bcrzelins,  (Afhandlingar,  Ir.  151,)  it  is  compofd  of  Fluoric  Acid 
96.06,  Liuif  17-63,  Oxyd  of  Cerium  IH  £1,  Yltria  911.  It  whitens  before  the  blow- 
pipe, previou*;  to  its  attaining  a  red  heat,  but  is  infu.sible  per .»».  With  the  addition  of 
gnanuB,  it  fuses  into  a  bead,  which  on  oooUnc  becomes  of  a  white  color.  In  a  pal- 
vetiaed  state,  It  dissolTce  completelj  in  healed  mafiatie  add,  forming  a  yellow 
Intion. 

Oas.  It  occurs  ^riagiy  at  Finbo  and  Broddbo,  near  Fahlun,  in  Sweden,  imbed- 
ded in  qoaita,  and  aWKiBted  With  tdUla  aod  t0|iaa. 


XBMOTIME.  BrAStuLCs  psrjtomos. 
noqtoie  ar  Ttttla.  WiOf toiiiaw  Tiiertte  $f  m$  amumt. 

901.  Primary  farm:  a  aqnare  piism.  Saomdmry  farm : 
similar  to  fig.  M,  rl.  I.  M :  eaabout  135^.  Cleeim^epeiftct  paral- 
lel to  M. 
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H.=4-26— 6.  G.=4-6677.  Luaire  lemnona,  fltowit  pal.  brouTi. 
Co^or  yellowiah-browD.  Opaque,  ^oc^eniieireii  andspiiaierf. 

Aeconling  to  the  aaaljds  of  Bonelius,  (Koug.  Yet.  Acad.  Hftndl.  ISM,  p.  334,) 
ti  iB  composed  of 


Yttria 

Phosphoric  Acid 
8ali|Niosplwle  of  Iran 


63-58 
33  49 


anil  consequently  it  'Utains  1  atom  of  Phosphoric  Acid  to  1 J  of  Yttria.  Before  the 
blowpipe,  It  cuinmirts  itself  like  apatite,  but  dificni  from  that  mineral  by  ite  infusi- 
bilitf  jMr  ^  With  borax,  it  affords  a  colorless  globule,  which  becomes  milky  on 
cooling.  With  bipho^hate  of  soda,  it  disBolTes  with  great  difficnhy  into  a  clear 
colorless  glass :  in  this  particular,  also,  it  dif&ni  tnrm  apatite,  as  that  miiieial  fises 
easily  with  ihis  reagent.  With  carbonate  of  s  idn  it ;  nKineca  •  fltnag  effenreBecneCi 
and  a  light-gray  inftisible  slag.   In  acids,  it  is  iosotuble. 

Obs.  This  mineral  was  diieovand  at  f  -**^— in  Nonray,  in  a  Tela  conipoeed 
chiefly  of  a  coane  granite. 


TUNOSTATB  OF  UMK  Schibuds  muMiiuua. 


Pjnoitdal  BcbwUun  Btayte,  M.  Tunpten.  Sche«lite.  A. 

202.  Primary  form  :  a  right  sqiTaro  prism,  or  a  square  octahe- 
dron. Secondary  forms:  similar  to  ligs.  66 
and  57,  PI.  i. ;  also  the  annexed  iigure  j  A :  A 
(0¥er  a  terminal  edge)slOO^  8',  A :  A  (over  a 
tasal  edge)  =130^  20'.  A:  6=140°  4'.  Cleav- 
age parallel  to  A  perfect,  though  intcrrnptrd 
hy  a  conchoidal  fracture  ;  traces  parallel  to  e. 
Cmnpound  crt/staLs :  composition  parallel  to 
planes  truncating  the  basal  angle,  or  parallel 
to  the  lateral  faces  of  a  ri^t  square  prism. 
Imperfect  crystallizations  :  rcniform  shapes 
with  coliimnai  structure  j  also  granularly 
massive. 

H.»4— 4*5.  G.a6*076,  of  a  white  crystal* 
line  variety  from  Schlaggenwald,  as  determined  by  Haidinger. 

Lustre  ritrpoM«5,  inrlining  to  adamantine.  Stretik  white.  Color 
white,  inrliiiiiit^  to  yellow  and  brown;  sometimes  almost  orange- 
yellow.  isubtronspareiU — translucent  i^ac/ure  uneven.  BritUe. 

r<Mi  i  t    r  lime  10  40,  and  ToDgMic  Add  81^417,  aceoTdiiig  lo  BenwUw.  Bik 

cholz  and  Biandes  obtained 


Tongaiic  Acid 

Lime 

Oxvd  of  Iron 

SiUca 

Alumina 


7H00 
1906 


76-50 
1660 
1-47 
»94 

109-99-M. 


1.) 


It  is  infusible  alone  before  the  blowpipe,  except  that  tha  IkimMitadgai  ate  partially 
▼itrified.  With  borax,  it  yieUs  a  white  gla«i  wboaa  transparency  depends  on  iho 
qnanti^  of  salt  employed.  When  tlurowa  into  nitrie  acid,  it  becomes  yellow,  bat 
does  not  diaaolTC. 
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Om,  TilBgstat«  of  lime  is  usually  associated  with  primary  rocks,  and  is  commonly 
Ibaiid  ia  eoniieeUott  with  tin  ore,  togms,  flnor,  ■paOle,  molybdena,  or  wolfram,  la 

quartz. 

It  occurs  at  Scblackenwald  and  Zinnwald,  in  Bohemia ;  in  fine  cry5tal8 at  CMdbeek- 
fell,  near  Keswick,  with  apatite,  molybduua,  and  wolfram.  Schell^den,  in  Sabt- 
bergi  Harzegcrode,  in  Anhalt;  and  Cornwall,  are  other  localities  of  this  mineral. 

ut  the  United  States  it  is  found  both  crvstallized,  in  the  forms  above  referred  to,  and 
massive,  at  Monroe  and  Huntin|rton,  Coon.,  at  Lane's  nine,  when  it  is  associatfd 
with  wolfram,  pyrites,  rutile,  native  bismuth,  in  quartz. 

Tun^tate  ol  lime  has  not  been  eniplovt-il  in  the  arts.  If  found  in  abundance,  it 
wotild  yield  a  yellow  paint,  (tun^fstic  acid,)  superior  in  beauty  to  chrome  yellow. 
Small  qnantitias  hmw  been  sold  by  the  proprMor  of  the  above  mine.  This  ozyd,  or 
rather  acid,  occurs  native  at  Monroe,  Conn.,  in  a  pulverulent  or  earthy  form,  filling 
small  cavities  in  this  species,  and  also  wolfram:  it  was  first  detected  by  PraC  SQli- 
■u,  (SiUimm'ft  Amer.  Jour.  IV.  08.) 

WHlTfi  AMTIMOmr.  BroaaraBBOiawm. 

Prumitic  Antimony  Bar>-te,  Jir.  Otfi t€  AnllMOf.  AatlaMay BtoOB.  W«l»l|i«  Qlimi  W» 

Unf.  SiiiotlMzweiw,  7/uiM.  AntiBonUatlw,  i:.  Asllmol—  OiW,  H. 

203.  Primary/ form :  a  right  rhombic  prism ;  M :  M«136<*  Sfi'. 
Secondary  farm:  ledangalar  plates,  with  the  lateral  edges  re- 
placed by  planes  which  are  inclined  at  an  angle  of 
136®  31';  acicular  rhombic  prism ;  also  the  annexed 
figure;  M  :  e=lll°  58',  a  :  £=144°  11',  a  :a  (adjacent 
planes)  =70"^  32'.  Cleavage  highly  perfect  parallel 
widi  M,  and  easily  obtained.  Compound  crystals^  : 
composition  of  the  second  kind,  parallel  with  e ; 
the  union  of  thin  plates  by  this  kind  of  composi- 
tion produces  the  common  forms  of  this  species,  w  i  j 

which  were  formerly  supposed  to  be  simple  forms,  \A   ^  XN' 

and  the  faces  of  jmiction  to  be  the  deavi^e  joints.    ^  ^ 

Jbnperfect  enfstaUizothHf :  fltraotoie  lameUar,  coltunnar,  and 
granular. 

H.=2-5— 3.  G.=5-566,  crystals  from  Braiinsdorf.  Lustre  ada- 
mantine, c  often  pearly;  shining.  Streak  white.  Cokr  saoW' 
while,  occasionally  pemBh4)loa8om-red,  and  ash-gray.  TranffLucent 
— cabtranspazent  Sectile. 

Composition,  according  to  Vauquelin,  Oxyd  of  Antimony  86,  ditto  and  Iron  3, 
Silica  8=97.  It  may  iherefore  be  considered,  as  Tliomson  remarks,  a  disilicate  of 
antimony ;  but  another  analysis  ia  needed,  to  determine  with  certainty  its  atoimc  con- 
stitution.  It  fuses  in  the  flame  of  a  candle,  and  before  the  blowpipe  is  entinly  wia- 
tili/ed,  covcririi,'  the  charcoal  with  a  white  coaling. 

Obs.  The  tabular  crystallizations  of  this  species  occur  at  Przibram,  in  Bohemia, 
iannll  quantities,  in  veins  traversing  primitive  rocks:  and  the  prismatic  have  been 
observed  at  Braunsdorf,  near  Fieiberg,  in  Saxony;  Malaoika,  in  Hulwy;  Alio- 
monL  in  Dauphiny ;  and  elsewliaie  ia  Bnrape.  It  is  nsoaUy  associated  with  fllMr 
onanf  aatioimy,  and  also  thoM  of  lead,  tQgrtbff 

ANT1M0N0PHYU-1T& 

Brtitkauft,  JabriA*rie1it  for  183S,  p. 

904.  Crystallized  in  thin  uneqaiaagular  six  sided  prisms,  of  a  grayish-white  color. 
U  contains  Oxyd  of  Antimony.  ^^^^^^  ^' 
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BISMUTH  OCHRE.  BmioTALini  ocnuam. 

206.  Crystalline  form  not  observed.  Occurs  massive  and  di»- 
ieminated,  pulverulent,  earthy ;  also  passing  into  foliated. 

G.s4*3611,  Biteoik.  JDiwir*  adamantme— doll,  earthy.  Cdor 
CTeenish-yellow,  jrtiaw-yellair,  gvayiah-vhiie.  F^adure  oonchoi- 
daL — earthy. 

It  contains,  according  to  Lampadios,  Oxvd  of  Bismuth  86  4,  Oxyd  of  Iron  5-1, 
Carbonic  Acid  11,  Water  3'4=9y    Rt^  i.  re  the  blowpipe,  on  charcoal,  it  is  eaiiilf 
duced  to  the  metallic  state,  and  subsequently  the  greater  [tart  may  be  dissipated. 

On.  It  occurs  pulvenilent  at  Scbneeberg,  in  Saxony ;  at  Joachimstabl,  in  BQlie> 
mia ;  and  vith  native  gold  and  an  ore  of  Unniith  at  Beiflsof,  in  Sibeiia. 


BDnCUTH  BIENDB.  Bbmrilm 


Aranlcal  Btoratk,  Bretu  KimMmwk.  8iilc&t«  of  BtMnntb,  7%m. 

206.  Primary  form :  according  to  Breithaupt,  tlic  rhombic  do- 
decahedron, fig.  7,  PI.  I.  Secondary  forms :  figs.  30,  34,  and  35, 
PI.  I.  CUavoffe  parallel  to  the  faces  of  the  dodecahedron.  It 
usually  occurs  in  minute  crystals,  but  also  presents  globular  foimSy 
composed  of  columnar,  lamellar,  or  granular  particles. 
^  H.=3*5 — 4-6.  G.=o-912 — 6-006.  Lustre  re&mous,  or  adaman- 
tine. Streak  yellowish-gray.  Color  dark  hair-brown,  yellowish- 
gray,  and  straw-Yellow.  Suhtransparent— opaque.  Fradure  nn- 
even.  Rather  brittle. 

It  consists,  accofding  to  Hiincfield,  of 

Carbonate  of  Bismuth  58-8 

Arsenic  Acid  3-3 

'    Silica  338 

Arsenate  of  Cobalt,  Coppart  and  Iron  5-9 

Matrix  91=90  8. 

A  careM  analysia  kqr  KerstcBi  {Fogg,  Ann.  zzvii.  SIJ  obtained  the  fbUowiac  for 
iia  conpoaition* 

Oxyd  of  Blnmih  69  38 

Silica  j^83 
Phosphoric  Acid  8*31 
Peroxyd  of  Iron  2  40 

SesqaoxTd  of  Maiunume  0  30 

FlQDrie  Add  and  Water  l-OliMSeu 

Heated  in  a  glass  tube,  it  decrepitates,  and  affords  a  trace  of  water.  It  fases  before 
the  blowpipe  into  a  dark-yellow  mass,  and  gives  out  a  sublimate  destitole  of  smell. 
II  foam  and  firaths  on  charcoal,  staining  it  yeHowfdi>bTOWB,  sometimes  with  a  tinge 
of  green.  Fuses  readily  with  carbonate  of  soda,  into  a  button,  at  first  greenish-yel- 
low, and  thca  reddish-yellow.  On  charcoal,  with  borax,  it  is  tUtimately  reduced  to 
tiie  metallic  state.  With  biphoiphaie  of  soda,  it  flgnes  into  a  jellow  glolyiile,  which 
becomes  colorless  <m  cooling. 

Oaa.  This  mineral  is  fond  in  (he  ndghhoriiood  of  Sehaedberg,  in  Sazonr,  in 
qnaiti.  B«aBlintdesiaibedbTBieltfaaiip^(Pogg.Aim.l8n,p.m} 
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CALAMONS.  ZufCAUWuroHMnDMM, 

207.  Primary  form:  an  obtuse  rhoiubuhedron  ; 
& :  R=107°  40'.  Secondary  forms  :  figure  of  a 
crystal  fiom  Betzbanya,  of :  af^lVSP  31',  and  fig- 
ure of  a  cryBtal  from:  Siberia.  Primary  planes  g«n- 
erally  curved  and  rou^h.  Cleavage  f>crfect  par- 
allel to  R.  Imperfect  cry staUi  :.ations :  reiiiform, 
botryoidal  or  staluclitic  siuiftes ;  also  massive,  of  a 
granular  composition,  sometimes  impalpable.  Oc- 
casiooally,  decomposition  produces  earthy  and  fri- 
able \'^arieties.  It  also  occurs  in  crystalline  incnis 
tations  and  as  pseudomorpiis  imitative  of  crystals 
of  calcareous  spar. 

Rs5.  Smithson,— 4*442  Haidinger, 
who  examined  a  honey-yellow  crystallized  vanety.  ImHtb  Titre- 
ous,  inclining  to  pearly.  Strmk  wliitf?.  Color  white,  often  ^ay- 
ish,  greenish,  brownish,  sometunes  careen  and  brown,  Snbtrana- 
parent — traiisiucent.  Fracture  uneven,  imperfectly  couciioidaL 
Brittle. 

U  b  compoBed,  aeeofdisff  Id  ftnUhiioi^  (Nkkoisoa'b  Jour.,  vi  7B,)  of 

FMB  Sonic rietiUNk        From  DerbygUHb 

Oxvd  of  Zinc  35  *i  31 8 

Cattonie  Add  64'6b.MN». 

and  is,  therelim,  s  Bfanple  carboosie  of  zinc. 

It  loses  its  tran<q?nrcncy  in  the  blowpipe  flame,  bat  does  not  melL  The  carbonic 
acid  is  driven  oif,  and  oxyd  of  zinc  is  wtained  or  passes  off  in  while  flakes.  It  dis- 
solves with  etfervcsccncf  in  nitric  acid.  It  becomes  negatively  electrified  by  friction. 
Calamine  is  found  both  in  veiiis  and  beds,  especially  in  company  with  radena  and 

and  iron.  It  usoalfy  oeeon  la  euearaou  rocks,  and  ia 
Ifenerally  associated  with  electric  calamine. 

Pine  specimens  of  calamine  are  obtained  in  Siberia,  one  variety  ha.s  a  dark  brown 
color  anci  contains  cadiriiuni  incili  M  .  f  a  beautiful  bright  fTi  '  n  *  nher  locali* 
ties  are  Dugnatzka,  and  the  Banuat  oi  Tomeswar,  in  Hungary;  Bleibcre  and  Raibel, 
la  Carinthia :  Altenberg,  near  Aix  )a  Chapellc.  Concentric  botrvoidal  gronpes  are 
met  with  in  tiie  Mendip  hills,  and  at  Wanlockhead,  in  Dumfreissaire. 

In  the  United  States,  calamine  is  fonnd  in  great  abundance  in  Jefferson  county, 
Mi.ssouri,  at  a  lead  mine  called  V.il  t  diggings.  The  Franklin  iron  mine,  of  New 
Jerseji  and  the  Perkiomen  lead  mine,  Pennsylvania,  afford  it  in  amaU  quanUttes. 
At  tite  Perkfnmen  mine  It  only  oeeon  la  a  palTwraleiit  form,  and  rondit  tnm  ^ 
decomposition  of  red  zinc  ore. 

Smiihson  ha^  analyzed  a  dicarbanate  of  zLqc,  of  which  the  following  is  a  de- 
•eriptiun. 

Occurs  encrusting  other  mincrals,baving  much  the  appearance  of  chalk.  tLoS — 
9*5.  G.=s3-58--3'6.  Ijuslre  dull.  Color  white,  grayish  or  yellowish  ;  opaqno.  Im- 
mersed in  water,  it  absorbs  about  one  third  nf  jrs  is-ci^ht  of  that  liquid. 

It  contains  Carbonic  Acid  13  52,  Oxyd  of  Z,inc  t>y  36.  Water  15  10=«9-7-98.  Dissi- 
pated in  the  reducing  flame  with  an  eVOlithNi Of  ttaMMdMCOIkf  floWOiaaif  ibUq 

whidk  axe  deposited  on  the  dtaicoal. 
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ELECTRIC  CALAMINE.   Zikcauis  PstuTOMTB. 


Prtanatle  Zlnc-BarrU,  M. 


M 


M 


208.  Primary  form :  a  rig^ht  rhombic  prism ;  M : 
M =103°  53' find 76°  7'.  Secondary  form:  figure 
oi"  a  crystal  from  Altcnberg,  near  Aix  la  Chapelle, 
M:M=rfi*>7/  lAM^lb9A&,  P:a'«l«4<»  14', 
P :  ft«=124o  37',  P :  a's=148o  20',  P :  a==U8°  23'.  TTiis 
crystal  is  differently  modified  at  its  two  extremities, 
and  like  crystals  of  tiiriiuiline,  and  other  homihe- 
drally  modified  crystals,  its  opposite  exiremilies  ex- 
hibit opposite  electricities,  either  by  friction  or  the 
application  of  heat.  Cleavage  perfect  parallel  to 
M,  traces  parallel  to  P.  Imperfect  crystalli- 
zntions  :  stalactitic,  manmiillated,  botryoidal,  and 
fibrous  forms  j  also  massive,  composition  granular. 

H.»4*S— the  latter  when  crystallized.  Ghs3*434  SidtfaMni; 
— 3*379  Haiditiger.  Lustre  vitreous,  subpearly  on  P,  sometimes 
adamantiiifv  >'^treak  white.  Color  white  ;  snnictimes  bhic,  green, 
yellow,  or  brown.  Transparent — translucent.  Fracture  uneven. 
Briule. 


tt5  constituents  are,  according  to  Smithson,  (NicholMIBll  JCMff,  VL 78,)  and  Bef* 
zeliiUf  (Kong.  Vet.  Acad.  Haodl.  1619,  p.  Hi,)  are 


Silica 

Oxyd  of  Zinc 
Water 

Carbonic  A^irl 

Oxyds  ot  Ltad  and  Tin 


35-0 
683 
4-4 


34  893 
66  837 

7*460 

0-450 

.7.  S,    0^376=99.916.  B. 


66  37 
36*33 
7-40 


-100.  B. 


When  pulverized,  it  dissolves  in  heated  sulphnric  or  muriatic  acid,  and  on 
cooUng,  ue  aoliliioiii  gelttiaizes.  In  the  blowpipe  flame,  it  decrepitates,  loseit  its 
transparency,  intumesces,  and  emits  a  green  phosphorescent  light.  It  is  infusible 
alone ;  but  with  borax  melts  into  a  clear  gla.Hs,  which  becomes  opaque  on  cooling. 

The  hemihcdral  crystals  assume  polarity  wnen  niMii  ii  or  healed. 

Obs.  Electric  cadamiiie  and  calamine,  are  usually  Ibund  associated  with  one  an« 
other  in  veins,  in  calcareous  rocks,  aoconi|Maiied  tf  ores  of  blende,  iron,  and  lead. 

The  Icxralities  of  ihis  sptcios  arc  l he  same  as  given  for  ihc  precr  dinrr  Pseudo- 
roorphs,  imitative  ot  caicareouff  spar,  are  cununuu  in  Derbyshire,  and  also  at 


WiLL^iVilTE.     ZlKC4LUS  ACROTOMUS. 

209.  Primary  form :  an  obtuse  rhomboh«iron  j  R :  R=  about 
133°.  ♦S'eeiwrfary /(7rm  .-  similar  to  tig.  no.  CZeara^e  indistinct 
at  right  angles  with  the  v^^rtical  axis.  Occurs  also  in  reniform 
masses  ;  also  granular — impalpable. 

H.;s6— 6*6.   G.»4   4-1.    iMstre  resinous.    Striak  vhite  or 
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{reilowisii.  Color  yellow,  yellowish-brown,  reddish-brown.  Trans- 
ucent— opaque. 

It  is  a  silicate  of  zinc,  containing  a  little  oxyd  of  iron. 

The  following  is  an  analysis,  by  Dr.  Thomson,  of  a  specimen  supposed  to  belong 
to  this  nedfis. 

Oxyd  of  Zinc  68- 77 

SlUca  26-97 
Peroxrd  of  Ircm  r48 
Alumina  0-66 
Do   wUh  a  tiiM  of  Zinc  and  Iran  0-78 

Water  l-25^=^-9!. 

It  decrepitates  before  the  blowpipt-,  tinging  the  ilame  green,  but  docs  not  fuse. 
With  nitric  or  muriatic  acid,  it  forms  a  jelfy. 

Om.  Vl  is  occadonaUy  met  with,  associated  ^vitii  <»*i*w>»n<»^  isgoa^  tli«  Old  Moaii- 
laiii|iii  Umboiy. 


HOPEITE.  Z1NCAI.US  niAToacua. 


pMr.  TruM.  Royal  80c.  lUlin.  X.  107. 

210.  Pi'irnnry  form:  a  right  rhombic  prism; 
M  :  M=101°  24'  and  78*^  36^.  Semndary  form : 
M :  e=140o  42',  M  :  5=129°  18',  c :  a=130o  47/^  p  . 
a=139<'  13'.  Cletavage  parallel  with  ^  highljr  per- 
fect. Plane  P  striated.  It  oociirs  also  in  lenifoim 
masses,  and  amorphous. 

H.=2-5 — 3.  G.=2-76.  Lustre  vitreous ;  some- 
what pearly  upon  c.  Streak  wliite.  Color  gray- 
ish-white ;  reddish-brown  when  compact.  Trans- 
parent— ^transluoent  Posseases  double  lefiraction. 
Sectile. 


It  dissolves  wiihoui  etier^rescence  in  the  muriatic  and  nitric  acids,  but  is  slowly 
affected  by  Milphuric  acid.  It  gives  out  its  water  of  cnrstalliiation  in  \ht  blowpipe 
flame,  and  then  melts  into  a  clear  colorless  clobule,  which  tinges  the  flame  gnsea. 
The  globule  obtained  with  borax,  remains  clear  on  cooling.  With  soda,  it  affbrds 
a  scoria  which  is  ydlow  when  hot,  and  fjivcs  out  cppious  fumes  o!  aud  some  of 
cadmium.  The  fused  mineral  forms  a  tine  Uue  klass,  with  a  ijolutiou  of  cobalt. 
Hopeite  appears,  therefore,  to  be  a  compound  of  phoqAoric  add  aad  siae»  with  a 
small  portion  of  cadmium,  and  aonpie  water. 

Oat.  It  has  been  ctaerved  only  in  the  calamine  mines  of  Altenberg,  near  Alx  la 
Ghapellc.  It  was  first  di'stiri^uishcd  as  aapedes  by  Sir  DaTid  Bfewster,  and  named 
in  honor  of  Prof.  Hope,  of  iidinburgh. 


SPATHIC  IRON.  MAiAMTALoa  nnoMmiiBORin. 

Brmchrtypoiu  Paracbrow-Barytc,  jr.  OlltoaaM  vf  f tM.  Spnvr  lim.  afowa  0|«r.  BtShl- 
•Mtn.  BphsnMtdcrin.  Ctar  Iron  atoac. 

211.  Primary  form :  an  obtuse  rhombohedron ;  R  :  R=107o. 
Secondary  forms :  siniilar  to  figs.  112,  113,  PI.  II. ;  also  113,  with 
the  planes  e  of  119  j  e  :  e=136o  34'. 
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The  faces  often  ooeur  ennf^sd,  m  in  Iha  nnezed  fifuns.  Fig. 
1  is  a  singular  insftanoe  of  several  corvataies  aiiaii^  m  pan  fkom 

w 

the  compound  nature  of  the  crystal.  Cleavage  perfect  parallel  to 
R.  Imperfect  crystalUzaHmu :  botryoidal  and  globular  Ibrms; 
occasionally  in  silky  fibrous  masses ;  also  of  a  ooaise  or  impalpa> 
bly  granular  structure. 

H.=3— 4.  G.=3-7317— 3-829.  Lt/J^re  vitreous— pearly.  Streak 
white.  Color  ash-gray,  yellowish-^ay,  greenish-gray,  also  brown, 
and  brownish-red;  sometimes  white.  Translncent— sublransln- 
oent  Fradure  nneren.  Brittle. 


It  constituents  are,  according  to  Klaproth,  (Beitrage,  ir.  110,)  Thomaon.  (Min.  i. 
4tfk)  and  Biachoff,  (Ana.  da  MineR,  9a  ser.  L  979.) 


Pron  Dankerod*.  SMlt  Imu)  mine,  DwhlM.  Tir.Sl 

Protoz.  Iron  5T50  54-570  58-198 

Carbonic  Acid  99fW  361NM)  39^1 

ProtoLMaog.       9-90  1  155   

Lime                   1'9&  3 17t»  i  o-ocn 

Magnesia     

,^iym<iMi    ^— —  5*676 

Bfototnn   -4M5,K.  »e30-4T431,  T.   — 100,  B. 

In  the  blowpipe  flame  it  blaekana,  giving  off  cailmiie  acid,  and  ultimately  an  ozyd 
of  iron  is  obtained,  which  is  attractable  by  the  magnet.  Alone,  it  is  infusible.  It 
colors  borax  green.  It  dissolves  with  dimculiy  in  nitric  acid,  and  scarcely  eflitr« 
vesce$,  unlesspreviously  pulverized.  Elxposnre  to  the  atmosphere  dailDBntftt  COlOT, 
rendering  it  ouen  of  a  blackish-brown,  or  brownish-red  color. 

Oai.  Sparry  iron  occurs  in  several  of  the  rock  strata,  in  gneiss,  mica-slate,  gray- 
warke,  and  in  connection  with  coal  formations.  It  is  often  associated  with  metallic 
ore.s.  Ai  Freiberg  it  occurs  in  silver  veins.  In  Cornwail  it  accompanies  tin.  It  is 
also  found  accompanying  copper  itui  uon  pyiliMi  galena,  Tllnoas  eoppeTi  dtc.  Oc- 
casionally it  is  to  be  met  witK  in  trap  rocks. 

In  the  region  in  and  about  Styria  and  Carinthia,  this  ere  forms  coherent  tracts  in 

Keise,  which  extend  along  the  chain  of  the  Alps,  on  one  side  into  Austria,  and  on 
•  other  into  Saltzburp.    At  Har/-gero<ie,  in  the  Hartz,  it  occurs  in  fine  crystals  in 
grav-wacke  ;  also  m  Curnwall,  Alston  Moor,  and  Devonshire. 

"tht  Sv/utrosideriU  variety  has  a  spheroidal  form  and  radiated  structure  :  it  oc- 
eon  at  Banau,  where  U  oeenpies  canties  in  greenstone.  Clay  iron  stone,  which  is 
a  mixture  of  carbonate  of  iron  and  clay,  occurs  in  the  coal  beds  in  the  neighborhood 
of  Glasgow ;  also  at  Mouillar,  Magescote,  Ac,  in  France. 

At  Roxbury,  Conn.,  a  vein  of  considerable  size  occurs  in  a  vein  of  quartz,  which 
traverses  a  stratum  or  gneiss  lor  the  distance  of  a  mile.  It  is  also  obtained  in  con- 
aideniUe  quantities  at  F1ymoath,yt  fa  small  quantities  It  ocean  at  Monrae,  Coon., 
in  I..ane's  mine 

This  ore  is  employed  very  extensively  for  the  manui'aciure  uf  iron  and  steeL 
On  the  sqrriaa  bed,  at  the  celebfated  Brsbeig,  betweea  Eisenen  and  Vordeabeig. 
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ISOO  men  are  coostanily  empkjed.  Tbe  beds  which  occur  in  iho  coaI  rormaUoa  in 
Algland,  supply  all  tb«  on  rtq^riiitt  ftar  the  imn—e  qQastit]r  of  inm  nnonUj 
■meltad  in  Qreat  Biitnin. 


JUMXEBinL  MtfUMfttJDiMiOMMCBa. 

DufrHuii.   Ann.  d«  Cbin.  et  de  Phys.  LVL  198. 

212.  Primary  Jorm :  a  riy^ht  rhombic  prism ;  M  :  M-108°  26^. 
Secondary  form :  a  rectaiiguior  octahedron  similar  to  fif .  89,  PI. 
n.,  with  curved  ftoea.  dMvttffe  pandlel  with  the  lateral  planes ; 
hiffhly  perfect. 

Tf.=3  5.  G.=3-815.  2yU9/re  of  external  sur&ce  rather  dull  i  of 
cleavage  iace^  brilliant.    CiUor  yellowish-gray. 

It  fniiHtiiit,  according  to  Puilrtiioy, 

Protoxvd  of  Iron  53Ti  479 

Carbooic  Acid  S3  5  30-0 

Silica  81  168 

Masrnesia  37=98^9  39=986. 

Before  the  blovpioe,  with  borax,  it  fiucs  into  a  yeUowiah-gceen  glav,  which  be- 
comes brown  when  tne  proportion  of  Jttnkerile  !•  tmall. 

Ob3.  This  species  appears  i  li  ■  i uentical  iu  comfjositic  n  nirh  spathic  iron,  and 
if  sin,  carbonate  of  iron,  like  carbonate  of  lime,  must  rank  among  ibe  dimorphotu 

8ut»tances. 

It  has  been  found  covertiw  the  eurface  of  small  quartz  veins,  which  traverse  the 
gtay-wacke  at  tbe  mine  oTPkMiUaonen,  in  a  gallery  of  research.  It  was  first  ob- 
served by  M.  Paillette,  lubdifectot  of  the  nine,  who  named  it  in  bonor  of  the  di- 
rector, M.  Junker. 


DIALLOOiTfi.  MjAAJfratim  iMtCKBnrAim. 


Mtrrolypouii  ParachrofK-Raryt*-,  .V.    C.-irbunate  of  Mtnf  WMt.  BhododUMllei  ea4»  (Whn 
Willi  Siiicdtc  of  MangaoMC,)  Allseltc,  Photi/.itc,  Rhodonite. 

213.  Primary  form :  an  obtuse  rhombohedron  ;  R :  R==105°  5  P. 
Secondary  form:  similar  to  fig.  119,  PI.  II.  Cleavage  parallel 
to  R.  Imperfect  crystallizations :  globular  and  botryoidal  forms, 
haviniif  a  colttmnar  structure ;  sometimes  indistinct*  Also  granular 

varieties,  occasionally  of  an  impalpable  structure. 

H.=3  5.    G. =3-592.  rnr   from  Kapnik.    Lf/stre  vitreous,  in 
dining  to  pearly.    iS'treak  white.    Color  various  shades  of  rose- 
red  ;  brownish.  Translucent — subtranslucent    Fracture  un- 
even. Brittle. 

It  is  composed  of 

Ozyd  of  Mannnwe      M-60  MhST*' 

Carbonie  Acid  83-75  3860 

Oxydofljfoa  1-87   

Silica  4-37   

»Mb.m»,  Dii  MeniL     fr4a-100|  Batlklar. 


The  action  of  the  blowpipe  changes  the  color  to  gray,  brown,  and  5lack,  and  pro- 
duces a  stroi^  decrepitation.  It  is  inAiaibie  gtr  sr.  Wiib  glass  of  boiax  It  ittaet 
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nadilfiiiteaviotoUiiMbead.  It  ellervma  strongly trith  niifie  add.  Onezpo. 
sure  to  the  air,itscQlor  Jaduuiiid  toabivwB.  Some  briglH  ioM>nd  T«ri«liM be- 
come paler. 

Obs.  Diallogiic  occurs  commcinly  in  veins  alon^  with  ores  of  silver,  lead,  and 
copp«r ;  it  is  said  to  hare  been  foQod  also  ia  txanaUkia  moimlaiiw  wUIl  oUier  om 
or  raangaacfle. 

It  is  not  nncoramon  in  the  Saxon  mines  ;  it  occun  abo  at  Nafjag  aaddpoil^ 
in  Transylvania,  near  ElliDgerode  in  iht  Uaru,  &c. 

Breitliaupt  has  separated  from  this  species  the  ore  from  Kapnik,  which  contains, 
according  to  Berthier,  (mechanical  mixture  in  part  1)  91  per  cent,  of  Silica,  30*4  of 
Oaibonte  Acid,41orPralozydof  Bfanganese,  andrSof  Line  III  HudaeH  he 
8Meslobe4r&-6.  O^MSl 


TRIPLITE.  MuMMWtioAm  9>kimnfm. 

214.  Imjierfectly  cry  stalline.  Cleavage  in  thiee  directioilB  per- 
pendicular to  each  other;  one  the  most  aistinct. 

H.=:5 — 6  u.  G.=3  439 — 3*775.  Lustre  resinous,  inclining  to 
adamantine.  Streak  yellowish-gray.  Cahr  bladdsh-brown. 
Suhtianalucent— opaque.  JPraettare  BmaXL  conchoidal. 

According  to  Vauquelin's  anal^is,  it  consists  of  Oxyd  of  Iron  31,  Oxyd  of  Man- 
ganese 42,  and  Phosphoric  Acid  87. 

Before  the  blowpipe  it  fuses  eatUjr  into  a  black  scoria.  It  dissolves  readily  in  ni- 
tric acid,  without  effervescence. 

Obs  It  oceniB  at  Limogei^  in  France,  in  a  vein  of  qaarta  in  granite,  aecoaipa- 
nicd  by  apatite. 

In  the  United  States  it  is  met  with  in  considerable  abundance,  at  Washington, 
Conn.,  where  its  situation  is  .Mmilar  to  that  at  Limoges.  It  is  a.^sociated  with  pul- 
verulent diallogite.  It  is  found  in  small  quantities  accompanying  spodumene,  at  Ster- 
ling, MiM. 


BBTSPOZITB.  MAMJMTuvn  Vmm. 


Ann.ofPliU.  1831.   Aim.  Jr  Cliim  XXX  294. 


215.  Primary  form  •  an  oblique  rhombic  pri.sm ;  occurs  mass- 
ive. Cleavage  puraiiei  with  the  faces  of  an  oblique  rhombic 
prism. 

H.  about  6.  G.  when  fresh  3*62,  after  exposure  3  39.  Lustre 
resuiousj  like  that  of  apatite.  Color  greenish-gray  or  bhiish  ;  be- 
comes violet  after  long  exposure,  and  its  lustre  is  changed  to  sub- 
metaiiic. 

It  eontainr,  according  to  Dnfitooy,  (Ana.  de  Cb.  ct  da  Pb.  xil.  44S,) 

Phosphoric  Acid  4177 

Oxyd  of  Iron  3489 

Red  Oxyd  of  Mingin»<w  VWt 

Silica  022 

LoHs  by  Heat  4-4a=a8-86. 

It  diawrfrcs  in  acids,  excepting  its  silica.   Before  the  blowpipe  it  yields  by  fa.^on 
a  brown  enamel,  of  a  snbmeiwie  lustre. 
Om.  ItismetwiihatTbofeaaz,intbeBanteVientte.  It  waa  iim  obeenred  and 

described  by  Dufrtooy, 
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HURAULITE.   Ma&intalos  pusilu. 
rofM/te,  Ana. <•  Cbte.  m4«P1i.  XIZ. iOt,       D^/Mmp,  XLI. 3ML 

316.  Primari/  form  :  an  oblique  rhombic  prism ;  M  :  M=117<' 

30,  nnfl  »)2  'My.  Secondary  form:  the  primary,  with  the  lateral 
solid  aiiL^los  deeply  replaced.    Cleavage  none. 

H.  above  3.  G.=2  27.  Lustre  vitreous.  Color  reddish-yel- 
loWj  a  little  lighter  than  the  color  of  hyacinth.  Transparent 

It  contains,  according  to  Dafrfnoy,  Phosphoric  Acid  38,  Oxyd  of  Iron  11  1,  Oxyd 
of  Manganese  32-86,  Water  18=99  95.  It  is  very  fusible.  Before  the  blowpipe  it 
melts  into  a  black  bntton,  haring  m  metallie  Imtrei  Iwated  in  agbuv  tube,  it  aaarda 

some  water. 

OiH.  It  occnrKln  miniU'-  c  rystai^,  occupying  small  Teins  in  granite,  near  Ltmo- 
ges,  in  the  Commnofl  of  Uareftox,  whence  iia  naiBe.  It  is  associated  wUh  a  fibront 

phosphate  of  iron. 

It  resembles  zircon  in  color,  but  is  rfltdllf  disUngaisbsd  fc|f  the  irregular  Ibim  of 
its  crystals  and  its  inferior  hardness. 


CITBE  ORE.  Auuun  cmcos. 


Meuhedral  LlteniM  Malachite,  M.  Huahnlrai  OUtrraUe,  J,  PtaroMkoaidMlt,  Am.  War- 
Mm,  IT.  FiirAiMni«t*,ir. 

217.  Primary  form:  the  cube.    Secondary  forms:  fiffs.  28, 

33,  also  28  and  .5  combined,  PI.  I.  Chnrrn^e  parallel  with  the 
primary  faces  imperfect.  P  sometimes  striated  parallel  to  its  edge 
of  intersectioa,  (fig.  28,)  witli  a.  Faces  on  the  angles  often  curved. 

It  occurs  rarely  massive ;  composition  granular. 

H.s2'6.  G.=3.  Lustre  adamantine,  not  very  distinct.  Streak 
olive-gTf^cn — brown,  commonly  pale.  Color  olive-green,  pas<;inr]r 
into  yellowish-brown,  horderinof  sometimes  upon  hyncinth-red,  and 
blackish-brown  J  also  mto  grass-grecu,  and  cmeraid-greea.  Sub- 
translucent   Rather  sectile. 

Acoocdiog  to  Berzelius,  (Kong.  Vet.  Acad.  HandL  18^24,  p.  3M,)  U  is  composed  of 

Arsenic  Add  37  28 

Perosyd  of  Iron  39-90 

Water  18-61 

Phusphoric  Acid  S'SS 
Oxya  of  Copper  0-65 
Insoluble  Matter  l-7t>===99-93. 

Exposed  to  a  gentle  heat,  it  becomes  of  a  red  color;  a  higher  tesqperatnre  causes 
inttunescence,  but  drives  off  little  or  no  arsenic,  and  leaTCS  a  red  p<nrder.  iTopioos 

ars*Miical  fumes  are  emiticd,  when  supported  on  charcoal  before  the  blowpipe,  and  a 
metallic  .scoria  is  obtairted  ia  the  reducing  flame,  which  act^  on  ihe  caagikeitc  needle. 

Obs.  Cube  ore  is  obtained  at  the  mines  of  Hoel  Gorlan,  Huel  Unity,  and  Carhar- 
rak,  in  Cornwall,  coaAing  cavities  in  fouurts,  and  aaociated  with  several  of  the  ores 
of  copper:  also  at  St  Leonhard,  In  France;  at  Sehneelnirg  and  Schwanenburg,  in 
Baxoiiy. 

The  iron  sinter  of  Freiberg  Ls  closelv  allied  to  this  species.  It  occurs  of  a  yellow- 
iih-gity eotor, in reni&rm  jaaaM^ aolLapproacliing  to  friable,  coane,  eartfij fia^ 
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tut,  ami  adhering  strongly  to  ihc  tongue.  Its  COUtitaentS,  aocofdiflf  to  KenlM% 
mtaipist  (Sckweigger's  Jahrbuch,  zjdii.  176,)  m. 

Arsenic  Acid  3035 
Peroxyd  ol  Iron  40*45 
Wtfer,triihti«eeof  8ttlpliiiii«  Add,  MCMIMO 


AB8BNATB  OF  IRON. 

218.  Mn<;<^ivc.  Usually  in  small  porous  mass^^s,  irregularly  crys- 
talli/r-rl.  lierzclius  st.'ttes  that  hr  hiis  observed  riyhf  square  prisms, 
tcruiuialed  by  foui  sided  ^yiaiuidi>.    Color  paie-    tSirtak  while. 

ft  toBt^aa,  ucmt^ag  to  BtutUm  aad  Bowaliifliault, 

Ar-rric  Arid  SO^TS  49-6 

Oxvd  of  Lead    0*4 

Arsenate  of  Alundiia  0*67 

Water  15^5^101-86,  Bc».     le^MOt-S^  Boiim. 

If  iMfllad  in  a  glass  tnbe,  it  gives  out  water,  without  an  erolntfoo  of  anenooM  add< 

Before  the  blowpipe,  it  K^comt-s  ycllnw,  withmit  altering  its  form. 

Oas.  It  occurs  at  Antonia  Pareira,  Vilia  ilica,  in  Brazil,  in  small  quantities  in  a 
ailidoos pcrhydnle  of  ixon;  abo  at  Loojrsa,  near  BlannalOi  in  Popqran. 


SCORODITE.  A«£AU}»  TBiM£Taia». 


Haitial 


219.  Primary  form:  a  right  rhombic  prism ;  I\I :  MsilQ^  Se- 
eatidari/  form  .*  M :  t^l 49^  31'.   o :  0=116°  6'  and 
102°  i'.     Cleavage  indi&tiuct  parallel  witli  M 

Mid  A 

H.»3*6~-4.  G.=3163— 3-3,  Haidinger.  Liis- 
tre  vitrcons^«ub-adainantine.  Streak  white.  Co- 
lor prt'p-leek-^cen,  or  liver-brown.  Subtrans- 
paieiiL — Uaiisluceat.    Fracture  uneven. 


t 

M 

It  contains,  according  to  Chcnevix,  (Phil.  Trans.,  IPfll, 
191,  aiH,)  an.l  Ficinuis,  (Schweigger's  Jahrbuch,  iv.  m,) 


Ars«noui«  Acid 

Oxyd  of  Copper 

Ozyd  of  Iron 

Water 

Silica 

Lime 


33-5 
S7-5 
30 


Protox.  Mnag. 
SolplraiieAcid 


Gangoe 


 =98  5,  C. 


31-40 
4i» 

96-95 
18-00 
1  54 

200 
200 

1  4M6-59,  F. 


It  cive5  mit  an  a!H2ccom  odor  before  the  blowpipe,  and  fuses  into  a  reddisb-biowil 
scoria,  which  ads  upon  ibe  niaenet,  when  all  ihe  arsenic  is  expelled. 

011.S.  A  brown-colored  variety  occurs  in  the  primitive  mountains  of  Schwar«cn- 
t>crg.  in  Saxony,  associated  with  arsenical  pyrites,  and  at  Loling,  near  Hutteuberff, 
in  Carlndiia,  wttb  leaoo|i7rite.   A  leak-green  aeorodiio  is  fiMiad  In  the  Conisk 
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mines,  coating  cavities  of  ferniginoits  quartz.  Minas  Gteraes,  in  Brazil,  have  af- 
forded some  line  specimens. 

The  name  of  this  mecies  is  derived  from  twfritr,  f ar<tc,  and  was  applied  became 
of  to  odor  mdar  Um  blowpipe. 


CHENCX/OPROLITE.  Arkjllus  AaasNnrsaci. 


220.  Mammilated. 

H.=2 — 3.  Lustre  resinous.  Streak  white.  Color  yellow,  or 
pale-green.    Traoslucent.    Fracture  conchoidal. 

Before  the  blowpipe,  it  evolves  copious  arsenical  fumes,  and  fuses  into  a  blackish 
scoria ;  when  the  heal  is  oonUnued  ou  charcoal,  it  fuses  and  yields  a  bauoa  of  silver, 
but  the  dag  contains  metaUie  inm,  which  strongly  aflects  the  nugnat 
lite  appears,  therefore,  to  he  an  arsenate  of  silver  and  iron. 

Om.  The  principal  localities  of  this  species  are  in  the  Hartz,  at  the  mines  of 
Clansthal.  It  is  also  found  in  Cumwall.andai  AUomootinDaiqpUnj.  WhenatNui* 
dailt,  it  is  highly  valued  as  an  ore  of  silver. 

Ckinocoproiiu  is  a  translation  of  the  OotBiiB  iMBie,  vfaldivas  givoi  it  in  allarioB 
to  its  peculiar  color  and  general  appearanoe* 


TRIPHYUNB.  AaBALVs  aaoMBicus. 

221.  Primarv  form :  a  right  rhonoibic  priam ;  M :  MBabout  139^. 
CUavi»ge  parallel  with  P  perfect ;  parallel  with  M  and  onenf  llie 
diagonals,  imperfect,  the  latter  the  least  so.   Occurs  commonly 

massive. 

H.=5.  G.=3-6.  Streak  grayish-white.  Color  greenish-gray  j 
also  bluish.  Translucent  in  thm  fragmsnts. 

It  contains,  according  to  Fuchs,  (Erdmann  and  Schweigrgcr-Seidel  Journ.  fur 
Chem.  iii.  98,)  Phosphoric  Acid  41-47,  Protoxvd  of  Iron  48-57,  Protoxyd  of  Manga- 
nese 4-7,  Lithnim  3  4,  Silica  0  53,  Water  008  '.Ml  35.  rit  fuses  easily  before  the  blow- 
pipe,  and  loses  O-tiH  per  cent,  of  water  at  a  red  heat.  It  dissolves  readily  in  borax, 
and  affords  a  green  ^lass.  It  is  soluble  in  the  acids. 

Obs.  It  occurs  in  large  quantities  at  BodenmaLs.  It  was  first  described  by  Fuclvt, 
and  named  from  rp«f  three,  and  fvXti,  family,  in  allosion  to  its  containing  three  phos- 
phates. 

A  similar  compound  from  Keiti,  in  Finland,  has  been  analyzed  by  Nurdcnsldold, 
and  named  TWfvpkyiiiie.  It  di  tiers  in  physical  characters  fh>m  the  preceding,  in  prB> 
senting  a  yellow  color  on  its  surface  of  fresh  fracture,  which  by  d^rees  b^comea 
black.  The  following  analysis  exhibits  its  pecaliarities  in  composition:  Phosphoric 
Acid  49-6,  Protoxyd  of  Iron  3>l  fi,  Protoxyd  of  Manganese  10  1,  Mag-ncsia  I  7,  Lithia 
8-3=103-2;  the  excess  is  supposod  to  be  owing  to  an  incorrect  determination  of 
the  qnantity  of  lithia. 


CACOXENITE.   Arbalos  radutls. 

Kkkoxcae,  Sttinmmn. 

222.  Occurs  in  minute  fibres,'  diver^ng  from  a  point. 

i.   G.=3-38.   Lustre  silky.   Streak  yellowish, 
yelluwish-brown. 


Cohr 


8S0 


DBlCRIPTnrB  M imniAUMIT. 


Obii  Tt  i«5  foond  a:  Hrbcrk.near  Zbirow,  in  Bohemia,  disposed  on  brown  iron  ore. 
Ii  mil-Ill  !•  dilybc  mi-takfn  lur  Carpbolitc,  which  is  loiind  in  similar  situations, 
from  which  it  di&rs  in  its  deeper  ralor.  The  word  Cacoixeoite  is  derived  from 
MMf,  bad,  ((Mc,  gmstit  in  Rllwioii  to  ihe  iqaiioitt  effiMis  of  the  pboaphoficadd  it  eoa- 
tains  on  tiae  iron  extracted  fimn  the  ore. 


VIVIANTTB.  Absjaqs  taummtmw. 


PriMMUc-Iron,  Mic«,  M.  Dlchronatie  £uclM>Mic»,  Haii.  PliocpbM  of  Iim  BJiM  koa  Etrtb. 
'   ■    —       Per  PJMmilMM,  if. 


223.  Primary  form  .-a  riffht  rhoniboidal  prism ; 

M  :  T  =  125^  18'.  Secondary  form  .\  P  :  e'  = 
125°  56'.  T  :  c=165°  25',  M  :  1  oO"^  3(y,  M  :  e= 
117°  40'',  T:a=l25°25',  Phillips.  Surface  P 
smooth,  others  striated.  Cleavage  highly  perfect 
panllel  with  P,  traces  in  other  directions.  Im- 
perfect crystallizations :  renifimn  and  globular  ; 
also  in  light  particles,  forming  superficial  coatintrs. 

11. =1-5 — 2.    G=2-661.  Lustre  pearly,  metallic- 
pearly  on  P.    The  other  faces  exhibit  a  vitreous 
lustre.   Streak  bluish-white,  soon  changing  to  in- 
digo  blue.    The  color  of  the  powder,  obtained  by 
pulverizing  the  dry  luinera],  is  liver-brown.  Color 
various  shades  ot"  blue  and  green  ;  deepens  by  ex- 
posure.   It  is  usually  green  at  right  angles  with 
the  vertical  axes,  and  blue  parallef  to  it   The  two  colors  mingled^ 
moduce  the  dirty-blue  color  which  the  mineral  ordinarily  presents* 
Transparent — translucent;  opaque  on  exposure.    FYaetwe  not 
observable.   Thin  lamin»  perfectly  flexible.  Sectile. 

It  eonlains,  aceordingto  V5gel  and  Stromeyer,  (Unteisuchungen,  p.  274,) 


Protoiyd  of  Iron 
Phosphoric  Acid 
Water 


BodeaniliL 
410 
864 


Cornwall. 

4238 
26  69 


It  decrepitates  in  the  blowpipe  flame,  and  Immediately  loses  its  color  and  beeomea 

opaque  ;  if  pulveri/t-d,  it  f\----<  imo  a  dark  bnnvn  or  black  <;roria.  which  affects  the 
magnetic  needle.  Heated  m  a  K'la*^  tube,  it  yields  a  considerable  quimlily  oi'  pure 
Vater.    It  dissolves  in  dilute  nitric  and  sulphuric  acids. 

Oae.  It  occurs  associated  with  magnetic  and  common  iron  pyrites  in  copper  and 
tin  veins  |  also  in  narrow  veins  with  gold,  traversing  gray-wacke;  occasionally,  it  is 
me(  with  in  trap  rocks.  The  frialile  varieties  ocevr  in  elay,  and  are  sometimes  aaso- 
ciatcd  with  bo^  iron  ore. 

iSear  8t  Amines,  in  Cornwall,  transparent  crystals  of  an  indigo  color,  have  been 
found  an  inch  m  diameter  and  two  in  length,  disposal  cm  magnetic  pyriteii.  Bodei^ 
inais,  and  the  gold  mines  of  Vorospatak,  in  Transylvania,  afford  cryntalllne  qw- 
cimens.  On  the  promomory  of  Kcrtz.  in  the  Black  Sea.  it  has  been  found  in  large 
indistinct  crj'.siab,  uccupying  the  ialcrioi  of  sheila.  The  eartb^'  variety,  which  is 
sometimes  known  under  the  name  of  bUie^iron  or  natirc  Prussian  blue,  occurs  in 
Greenland,  Siiria,  Garintliia,  Comwali,  Ac  The  ftiable  TaxieUes  have  been  dis> 
tonxvi.  in  bog  iron  ore  in  several  peat  ewampe,  in  the  Shetland  bles;  at  Ballagh,  in 
the  Isle  of  Maji,  accoiupanied  with  aninial  matter,  particularly  (he  horns  of  elk  and 
deer.  It  has  also  been  met  with  in  a  soft  triable  clay  near  an  old  slaughter  hoosoi 
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which  was  removed  for  the  Inundation  of  the  west  bridge  at  the  foot  of  the  Castle 
rock,  Edinburgh,  indicating  no  very  remote  origin. 

Fine  translucent  cxywod/t  of  Vivianite,  pwaeniing  a  dark  bloe  cok>r,  are  met  with 
at  Imleytown,  New  Jeiwy. 

At  Allentown,  Monmouth  Co.,  N.  J.,  it  occurs  in  con -idrrable  abundance,  both 
crystallized  in  nodules  and  earthv.  imbedded  in  bog  iron  ore,  and  a^isociated  with 
clays.  ltoft»<UI>tii€  iaittioroff  hftlrmwItwandgrypMtw, 
JbnnatiotL 

Tin  Mat  ir§m  mrtk,  or  earthy  variety  of  this  species,  coitfaint 


»lh,  fnelt.  iv.  m,}  ilttta,  (Bch weiK.  JOut.  LflT.) 

Phosphoric  Acid  3»0  30^330 
Protozyd  <tf  lion  47'6  43*775 
Water                             91^0  25  000 

Alumina  0  700 

Silica   ^9-6.  0-Q85-90W. 


Ils  color  is  at  fir^t  grayish-while,  but  becoowatilQe  Od  «qioniie  to  1]ie  air :  it  nils 
sUgbtly,  and  has  a  somewhat  harsh  feeL 


ANOLARITR  Aaiauia  WTnosm. 

XILSB.  Mallldli,  nMMflHllla.L4aa.  DiylwiptaM  wt  Inw, 


224.  In  fibrous  and  radiating  needles ;  also  in  cylindrical 

manes,  consisting  of  a  congeries  of  raiall  needle-form  crystals,  ra- 
dialing  from  the  centre  of  the  cylinder. 

G. =1-787,  Thomson ;  the  variety  from  Gloucester  Co.,  N.  J. 
Lustre  vitreous.  Streak  lighter  Uiaii  the  color.  CoioTf  gray, 
bluish^  bluish-black,  brown.  Translucent — opaque. 

It  ""f'^faft  aeconUiig  to  Thmasoii,  Vanqnelin,  and  Berthier, 

Mume*  RIIL         Baala  VImuu. 

Pho^horic  Acid  21  00  21-9 

Proioxyd  of  Iron  AtHS  510 

Water  SWIO  150 

Proioajrd  of  Maagaoese       —  9*0 
Graijga  of  sand  '7'90si99'55,  T. 


It  fuses  before  the  blowpipe  into  a  black  globule.  In  the  matrass,  it  yields  water. 
Oaa.  This  species  occurs  at  Anelar,  in  the  Elante  Tienae ;  also  at  Mallica  HUl, 
Gloucc^tr-r  Cn  ,  N.  J  ,  iA  bltiishphlack  cyliodiicalmaHeB,  coioposed  of  diveigcDtti 

or  acicuiar  crystals. 


CARPHOSIDERITE. 

KuptKMUuitM^  MrtUkaHft.  BttWMt's  JoWMiL  TIU.  ML 

225.  In  reniform  masses. 

H  =4 — 4-5.  G.=2  5.  Lusfrc  r^^sinous.  Streak  unchanged, 
gUmmeiing.    Color  pale  and  deep  straw-yellow.    Peel  greasy. 

It  contains  Oxyd  of  Iron,  Phosphoric  Acid,  and  Water,  with  small  uuantitiesof 
Blanganese  and  Zinc,  it  diwolvea  readily  in  boiaZi  and  foaee  with  biphosphaie  of 
•odalnto  a  black  scoria. 

Oa".  This  species  was  first  distinguished  by  Breithaupt,  among  some  Greenlaod 
specimens,  it  resembles  oxalate  oi  iron.  it.«i  name  alludes  to  its  straw-yellow  color* 
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DESCRIPTIVE  MINERALOGY. 


PYROSMALITE.   Arealus  rhombobjedbcs. 
Pjrrodmalit,  />.  Fer  mariatt,  H.  Hesa(onai  Pjrrcwtnallle-Mlca,  Breit. 

226.  Primary  form  :  a  rhombohedron.  Secondary  form :  a 
hexagonal  prism,  fig".  114,  PI.  II.,  also  the  same  solid  with  the  al- 
ternate terminal  edges  replaced.  Cleavage  perfect,  perpendicular 
to  the  vertical  axis.    It  also  occurs  massive. 

H.=4 — 4-5.  G.=3-81,  Ilisinger.  Lustre  of  a,  tlie  terminal  face 
of  the  hexagonal  prism,  pearly ;  of  other  planes,  less  so.  Streak 
paler  than  the  color.  Color  pale  liver-brown,  passing  into  gray 
and  pistachio-green  ;  usually  brown  externally,  and  light-greenish- 
yellow  internally.  Fracture  uneven,  rather  splintery.  Somewhat 
brittle. 

According  to  Hisingcr  and  Berzelius,  ( Afhand.  iv.  317,)  it  consists  of 

Silica  35  860 

Pcroxyd  of  Iron  35  480 

Sesquoxyd  of  Iron  23  444 

Chlorine  3760 

Water  3.600 
Lime  1210=103-344. 

It  becomes  reddish-brown  in  the  blowpipe  flame,  and  emiLs  copious  fumes  of 
muriatic  acid,  in  a  slronp  heat  it  fiLses  into  a  black  sla;^,  which  at  la.st  become* 
a  round  globule,  attractable  bj-  the  magnet.  With  lx)rax  it  fuse*  readily,  and  pre- 
sents the  appearances  characieri.siic  of  iron  and  manganese.  It  dissolves  in  muri- 
atic acid,  leaving  a  small  residuum  of  silica. 

Obs.  Pyrosmalite  has  been  found  only  at  Bjelkcgruvan,  one  of  the  iron  mines  of 
Nordmark,  in  Wcrracland,  Sweden,  where  it  is  associated  with  calc  spar,  pyroxene, 
apophylliie,  and  magnetic  iron.  A  crj'stal  from  this  locality,  in  the  museum  at 
Stockholm,  is  nearly  an  inch  in  <liameter  and  one  and  a  quarter  inches  long,  and 
weighs  five  and  a  half  ounces;  its  form  is  a  six-sided  prism.  The  other  secon- 
dary form  given  above,  is  presented  by  a  cr}'stal  in  the  cabinet  of  Mr.  Heyer,  of 
Dr^cn. 


CRONSTEDTITE.   Arhulcs  roLiACEcs. 

Rhombohedral  Melane-Mica,  M.    Croiutnllltc,  Sieinmann.    Hydrous  8i!ica(e  of  Iron,  Thorn. 

227.  Primary  form  :  a  rhombohedron.  Occurs  in  hexagonal 
prisms,  tapering  towards  their  summit,  or  adhering  laterally  ;  also  in 
diverging  groups,  reniform,  and  amorphous.  Cleavage  higlily  per- 
fect, parallel  to  a,  or  the  base  of  the  prism. 

H.=2-5.  G.=3-348.  Lustre  brilliantly  vitreous.  Streak  dark 
leek-green.  Color  brownish-black.  Opaque.  Not  brittle.  Thin 
laminaD  elastic. 

Stelnmann,  (Schweigger's  Jahrbuch,  ii.  69,)  obtained  for  its  composition, 
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Var.  CniMAddtt. 


SlUca  22-453  22-63 

Proloiyd  of  Iron  58  853  57-61 

Water  10-700  10-70 
Piotozjd  of  Mang.        3-885  3-89 

BlaffiMsia  5'07a«meB,8.  M-OMl.S. 

Before  th«  blow-^ipo  ii  frvtha  «  UnAtf  bat  4oe»  not  mdi.  Widi  borax  ft  tfisds  a 
h.-ir<i  bU( ;k  opaqae  Mttd.  When  in  ^  italeof  powdBr,  ft  gBlaUiilieg  iaeoMenbated 

innriaiic  ariii. 

Ofss.  It  af  fompanics  liydrattj  of  iron  and  calc  spar,  in  vi-ins  containiiip  .silver 
ores,  at  Pr/ibrain,  m  iiobemia.  U  occurs  also  at  W  htal  Aiaodiia,  ia  Cornwall,  in 
iiveTiriun  guiujfi;  alBO  with  ijnartz  and  magnetic  pyrites,  ai  the  lalMi  of  Coughoiiat 
do  Campo,  in  BiasU. 

OHLOROPAL. 

22S.  Alassivo  ;  slnirture  ijupalpably  granular ;  car(hy. 

M.  '.i  i.  G.-1'727 — ;  (^artliy  varieties,  tlu^  siTond  a  con- 
choidal  spec i mull  ^  2105,  Thomiioii,  a  Ceylon  chloropal.  Color 
greeiiish-yellow  and  pistachio-greeti.  Opaque — subtranspaient. 
Fragile.  PraUure  conchoidal  and  splinteiy. 

It  eoatains,  accofding  to  Betnhardi,  Braades,  and  Thomson,  (Min.  1. 

HaAlUy*  Biirtrary.  C«)loii. 

8iUca  46-00  63-00 

Protoxyd  of  Iroo    33  99^)0         VttOJy^  9(HH 

Ma-no.sia  9  2rK»  l"  10 

Aluuiiiia  1  075  liH 

Water  18-tOO,  B.  A  B.     SIHXMN^TO,  B.  *B. .  18<NUl<lfrdf,  T. 

bifrr:^th1f  before  the  bloiwpfM,  bat  blackened  and  rendered  opaqae.  With  carbon* 

ai'-  oj'  .M>d,i  It  fonii^  a  rtrar  .^ia--s.  (Exhibiting  6ome  red  points.  With  boraxitfuMs 

iutn  a  clc.ir  ;,'las>.  havini,'  n<»  ii-'l  jKiit\ts. 

r)nK.  The  miller;!  1  Jinnlwril  liv  TiiMnixin,  rlitbnx  t.'v>;orUinlly  ["rum  ilu>  sjnviriion>; 
iroiu  Ungbwariu,  Hmmrtry.  Tlu-  laner  are  described  m  UteidtiDg  re^dij^  iitio  a 
Icind  of  paratleb ']iip<M].  ih<'  ii[>]h  .'  end  and  two  ndjoining  lateral  edges  of  whichj 

have  \  \ic  • '{ijN.siic  ju.uTjrlji;  ['olr  t'r<nn  tlir  Iowit  ci.a  and  the  u-hcr  l\vi^r<Ige8,  The 

',"li;>s«lv'  allied  to  ibis  .'-pt.'ci''s  titc  i;.rii.n  inm  ctulli.  Ciiiuic  rirrde,  nf  'Wcriic;. 
li  occurs  in  rcDifortn,  botiyoidal,  and  globular  i!ia»C!i,  prociiiui'^  an  iiiipalji;ibly 
Rranolar  strncinre.  iMStrt  resinoos.  Strwk  vt'llowijih  Rray.  Coi^r  si-kju  i;i'.'< n, 
pa<siiii,'  inio  blar  k  aixi  vcIIdv"  BriUk'.  It  bc< diK's  luf^wn  aiui  black  lulore  the 
blowpiiM.",  bui  »iue»  uui  uicii .  u  is  uol  dii^Ued  in  miric  acid.  It  Ua*  bcea  observed 
at  Schnaebecg,  in  Saxony,  and  in  iha  HoUertening,  in  the  coon^  of  Sajn. 

SIDEBOSCHiSOJUTS. 


Wtntkintk.  Pomndorra  Aaailn,  1.  3B7.  OtaanUM,  BtrUdlrt  AllB.  te  MiMt,  V.  SM.  Rj^ 
draw  DI*|licM«  of  Ifipii,  TAmmm. 

229.  In  very  minute  cr3r??tals :  also  ma??sive. 

H.=2 — 3.  G.=3 — 3'4.  Lustre  splendent ;  sometimes  earthy, 
when  massive.  Streak  leek-green,  greenish-gray.  Color  pure 
▼elvet-black  when  crystalliased ;  dark-greenish-gray.  Opaque. 

Aceovding  to  Weinakingk  and  Berthier,  the  crystalliEed  and  maasive  vufaties 
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8|d«nMcbUKdHt.  CbWDoMlS. 

Billet  16*3  19D 

of  Iron  75-5  60*5 

Alumina  4"1  6*6 

Waler  T8  117 

Carbonate  ol*  Lime  —  14  4 

Caitenate  of  UMgaabt   ^Va3%  W.         1*9^»4,  B. 


These  Taiietfcs  are  tberefore  etch  a  kfinm  ditUiemh  of  inm,  and  differ  <m\f  In 

the  proporiion  of  w  aler.  Heated,  it  at  first  becomes  blark  .iml  m.T^nctic  ;  aAerwarda 
it  changes  to  an  (>clire-red.  In  a  glash  lube,  water  is  evolved.  U  tunm  a  jcUy  with 
mnriatic  acid.  The  massive  variety,  Chamoisile,  eflervcsoes  with  acidii,  on  account 
of  the  ctrboMte  of  Ums  vilh  which  it  Ls  mixed.  The  soltuittt  obtained  with  the 
cryMtlUne  Ttrietj,  nderOBchiaoUie,  is  greenish-yellow. 

Obs.  Cry.stalh'zed  specimens  occur  in  caviii  1"  magnetic  p^Tites  and  sparry 
iioa  ote  iu  small  crystals,  at  Conghonas  do  Caiupo,  m  Brazil.  Oharooisite  occurs 
in  beds  of  small  extent,  in  a  limestone  moonttin,  aboundinf  In  ammonites,  ct  Chft* 
moisin,  in  the  VaUis, 

■ 

NONTRONITE. 
Abb.  4«  Cfe.  ZZm*  ^Blirttiir. 

230.  Stnictuxe  like  clay.   Coiar  pale^tnw  or  canary-yellow, 

^eenish.  Opaque.  Feel  unctuous ;  tender.  Affords  an  odor, 
when  breathed  on.  Flattens  and  grows  lumpy  under  the  pestle. 
Polished  by  friction. 

It  contains  Silica  44,  Peroxyd  of  Iron  29,  Alumina  3-6.  Magrnesia  2-1,  Water  18-7, 
Clay  immcrst'd  in  waler,  it  disengages  air,  becomes  sublranslucent,  and  in- 
creases in  weight.  Slightly  heated,  it  loses  its  water,  and  aasimies  the  color  of  red 
Oii^d  of  iron.  It  is  readily  acted  on  by  muriatic  acid,  and,  in  part,  is  gelatinized. 
Cddiied,  it  becomes  senrimy  magnetic. 

O'ps.  Occurs  in  reniform  masses,  seldom  larger  thtn  the  fts^  among  the  manga- 
nese, in  the  arrondissement  of  Nontron,  in  France. 

Closely  allied  to  this  spaeim,  is  tha  FmgnUt  ol  Leonhivd,  of  which  the  Ibllowing 
is  a  description: 

Haasire.  Liutft  slightly  reslnoos.  SKreak  lighter  Ham  die  color:  Ctlttr  siskin 
and  oil-^roen.  Does  not  adhere  to  the  tongue,  and  emits  a  feeUe  tigillaeeoiia  odor 
when  .struck.   Extremely  sod,  resembling  new  made  s<^>ap. 

It  contains,  according  to  Kerstcn,  Silica  36  9,  Oxyd  of  Iron  Alumina  I'S^ 
Magnfaiia  0-46,  Oxyd  of  Msnginwe  0*14,  Water  9&'10. 


COBALT  BLOOM.   Cobaltaus  RiBEmus. 

Prinnttic  CobkU  MlM.  JIf.  Diuoaouc  KuUac  ilaluide,  i/atd.  Prfattnalle  R«4  Cotalt,  J.  SelCe* 
iMli  Ochre.  AraeaiataaT  Cofe^  CtttaMIUn.  Diawwitolaaf  Cafcalt,  lUm,  OoMl MMbit  JAwa. 

Cotali  Ancnlat^t,  H. 

231.  Priviary  form :  a  right  rhouiboidai  prism;  M :  T=124'^  61'. 
Seeondari/  form :  a  crystal  from  Schneeberg ; 
M :  e=149o  18',  e  .  e-118°  23,  T  :  c=155o  5/^  f . 
c'-127o  g/^  ^  .  e-.i3oo  ny,     :  12'.  Sur- 

face P  and  T  vertically  striated.  Chavafre  prvr- 
allel  to  P  highly  perfect,  scarcely  visible  paraiiel 
to  M  and  T.  Pensct  crystals  of  this  mmeral  are 
always  very  munite.  The  imperfectly  crystal- 
line varieties  present  globular  and  reniform 
shapes,  having  a  dnisy  surfare.  and  a  columnar 
structure ;  the  columnar  particles  are  sometimes 
stellularly  divergent,  and  thus  compose  a  grana- 
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I«r  wietjr.  It  atoo  ocenn  as  a  powder  coating  other  nuoeiais,  and 

then  constitutes  what  is  sometimes  called  cobalt  crust. 

H.=l-6 — 2 ;  the  lowest  degree  upon  P.  G.=2-948.  Lustm  of 
P  pearly,  especially  of  the  cleavage  face ;  of  other  faces,  adaman- 
tine, inclining  to  Titreous.  When  it  is  an  incrustation  on  other 
substances,  its  lustre  is  conunonly  dull  and  earthy.  Strtak  a  little 
paler  than  the  color.  Color  crimson,  and  peach -blossom-red,  some- 
times pearl-irray,  or  gre'-ni'^h-jEpray.  The  red  tints  incline  to  bine, 
if  seen  in  a  direction  perpeiidiicular  to  P.  Tlie  powder  of  the  dry 
pulvmized  mineral  has  a  deep  lavender-blue  tinge,  which  is  not  the 
case  when  crashed  in  water.  Transparent — subtranalucent 
Fracture  not  observable.  Thin  laminsB  flexible  in  one  direction. 
Sectile. 

According  to  Bucbolz,  (Gehlen's  Journ.  3d  ser.  ix.  314,)  cobalt  bloom  contains 

AreeiHr  Acul  37  9,  Ojtyd  of  Cobalt  30  2,  Water  22  H.  Darkens  prr  in  ihc  blow- 
pipe tlaine.  and  eniit»  copk>u:i  arseoical  fumes;  in  (Ike  reducing  flame,  it  fu-se^  into  a 

globule  of  tnenld  of  ooball.  Wttii  borax,  and  other  flnxn,  it  jieUs  a  fine  talae 

glass. 

On.  Ii  ocenn  at  Sdmedierg,  in  Saxony,  in  ndeaeeoas  acaks,  tfeUnlarijr  aggre- 
gated. Brilliant  specimeiT!,  consisting  of  minute  aggregated  crystals,  are  met  with 
at  Saai field,  in  Thurin^ia;  and  at  Rip^elsdorf,  in  Hessia.  The  earthy  peach-blosHom 
varieties  have  been  observed  in  J  ii  uj  '  iny  ;  in  Cumwall;  at  the  lead  tuiue  tif  TjTie 
Bottom,  near  Alston,  in  Cumberland.  A  perfectly  green  variety  occurs  at  Flatten, 
in  Bohemia,  and  sometimes  red  and  green  tinges  nave  been  obeerred  on  the  aame 
crystal. 

Cobalt  bloom,  whon  abundant,  is  valnablf*  for  the  nuurafkctiiTe  of  smalt  This 
^ecies  resembleii  red  ajiiimony,  and  eai  i'I  h  v  red  copper  ore.  From  both  of  these 
minerals,  however,  the  effects  under  toe  blowpipe  readily  distiuguiah  it.  More- 
over, die  oolor  of  the  Ibtnsr  Is  more  BOittbre,  Of  the  latter,  nioielin^^ 

UOOBDU 


WHITE  LEAD.  Csoiui.i»  brohbcds. 

DiprlHUtk  Lead-Baryte,  M.  WblM  L«ad0rt.  tldBii*,  Wmu 

232.  Primary  form :  a  right  rhombic  prism;  M  :  M=117<^  18', 
and  620  47/,   Secondary  formt :  both  ftom  Johangeorgenatadt 


M :  e=12(P  24'.  M :  e'^iSO^,  a  :  a-14U°  IS',  and  39°  45',  e :  a<- 

29 
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lA&<*2(y,e:a^l(Sl9^B2f,  C7eavas^eparaUel  to  M  often  perfect.  Com- 
vound  crt/steUs :  several  of  these  forms  aie  figured  in  PL  IV.,  and 

nave  already  been  fully  described  in  §  76.  Imperfect  er^atallizo' 
tioiis:  rarely  fibrous ;  frequently  granularly  ma??sivc  nnd  impalpable. 

H.=3 — 3-5.  G.=ti-4G5 — 6-480.  Litstrc  adamantine,  inclining 
to  vitreous  or  resinous ;  sometimes  pearly.  The  former  is  some- 
tiines  metallic,  if  the  colors  are  dark.  StretUe  white.  Color  vfaitBi 
gray,  jnayidi-black,  sometimes  tinged  blue  or  green  by  some  of  the 
salts  of  copper.  Transparent — subtransiucent.  i^oc^e  eonchoi- 
dal.    Very  brittle. 

Its  compositiua  b  as  follows: 

Leadhilta. 

Carbonic  Acid  1600 
Protoxyd  of  Lead  82-00 
Waier  »00— 100,  Elapxotli. 

Before  the  blowpipe,  it  tlccrenit.ile.';,  becomes  3'cllow,  then  red,  and  finally,  wilh 
care,  a  globule  of  lead  may  be  obtained.  It  dissolves  readily,  and  with  ctTervescence 
in  dilute  nitric  acid. 

Obs.  LeadhUltt  and  Wanlockhead  are  amone  the  finest  loealiUes  of  this  mineral. 
At  these  places  it  occurs  with  other  ores  of  lead  in  transition  slate.  BeantifVil  crys- 
tals art-  nift  with  at  Johansrcorpcnstadt ;  at  Nertchinsk  and  Bercsof.  in  Siberia  ;  near 
Bonn,  uu  lUc  Rhine;  at  ClauAihai,  in  the  Hartz;  at  Bleiberg,  in  Caiinlbia;  and  at 
Mies  and  Przibram,  in  Bohemia.  In  England,  it  has  been  observed  at  AUton  Moor, 
Keswick,  and  panicalariy  in  Cornw  all,  where,  in  the  mine  of  St.  Minvers,  it  occurs 
in  exceedingly  delicate  crystals.  Opaque  psendonomorphs,  imitatiTc  of  ciysteb  of 
Aui^lc'^ife  have  been  met  with  at  Leadhills, 

Fine  cr>'stals  have  been  obtained  at  the  Perkioiuca  lead  iiiines,  near  Philadelphia. 
It  also  occurs  at  Vallc's  Diggings,  Jeflerson  Co.,  Missouri,  and  in  small  quantities, 
principally  as  an  incrustation,  at  Southampton,  Mass.  The  lead  mines  of  St.  Law- 
rence Co..  N.  Y.,  contain  much  of  this  or^  where  It  has  beta  formed  by  a  decompo> 
sition  of  the  galena}  U  haa  not  been  observed  there  in  a  crystalline  atote. 


CORNEOUS  LEAD.  Crohaibm  odaimutis. 


BiediyUrpoM  Laad-Bsiyte,  JK  -MsiitMSsrtoMfe  of  Lead. 


233.  Primary  form :  a  right  square  prism.   Smondary  forma  : 
similar  to  fio-s.  53  and  61,  PI,  I. ;  and  also  com- 
bination.s  of  the  two.    M  :  ;  also  the  an- 

nexed ligure.    Cleavage  parallel  to  M. 

H.s2*76— 3.  G.«6— -6*1.  Lttsire  adaman- 
tine. Sirettk  white.  Color  white,  gray,  and 
yellow.  Tiansparent^translucent  Rather 
sectile. 

Accordiag  to  Klapnih'b  analysis,  (Bdtnfe  lii.  141,)  it  eosktaiaa 

Lead  3917 

Chlorine  13-56 

Protoxyd  of  Lead  43*39 

Carbonic  Acid  8-51^1:104-56 

Before  the  blou^pipe  it  melts  readily  into  a  yellow  globule,  whidi  on  ooeliag  be- 
comes white  and  rrystalline.    On  charcoal,  lead  is  obtained. 

Obs  'Vhv  localities  of  this  rare  mineral  are  Matlock,  in  Derbyshiit' ;  TI.iu-ba1(  n, 
near  Baden weiller,  in  Germany ;  also  Southamptoui  Mass.,  in  the  United  States.  At 
each  of  thcM  localttta,  It  accompaalea  other  ores  of  lead. 
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COTUMMITR  CROMAun  VnimAinn. 

Cotunoia,  MontktUt.   Cotunniie,  K«a  KoMl.  Cliiorid  of  Lead,  TTumtcn. 

234.  In  acicular  crystals. 

Hay  be  scntched  oy  (he  nail.  Lustra  adamantine;  inclining 
to  tilky  or  pearly.  Streak  white.   Color  white. 

According  to  Berzelius,  it  contains  Chlorine  25-48,  and  Lead  74'53,  and  is,  there> 
fore,  a  simple  Chlorid  of  Lead. 

It  fuses  readily  in  the  flame  of  the  blowpipe  and  colors  the  flame  blue,  giving  off 
white  TBpors,  which  condense  on  the  charcoal.  With  carbonate  of  soda  it  yields  a 
globule  of  lead.    It  dissolves  in  about  27  linifs  its  wri^'ht  of  coM  water. 

Obs.  This  mineral  was  observed  by  Monticelli  and  CovelU,  in  the  crater  of 
M<nint  Vesunus,  aAer  the  eruption  of  l69S.  Itiras  acoompanied  with  chlorid  of 
sodium,  and  chlorid  and  sulphate  of  cogger.  Uwta  namea  ia  honor  of  a  distil, 
gnished  medical  man  at  Naples. 

CERASITE.   Cronalus  PEarroML-s. 
Peritomotta  Lead-Baryte,  Jir.  MwtaM  of  L«*d.  DtchlorM  of  Laad.  Barrelite,  i>ry.  Keraslte. 

235.  Primary  form  :  a  r\^\\t  rhombic  prism  :  M  :  M  1(12"  27'. 
It  occurs  in  masses,  hnviiior  a  columnar  structure,  often  radiated| 
and  admitting  of  a  highly  perfect  cleavage  parallel  lo  M. 

H.»:=2*5 — 3.  G.«7 — ^7*1.  Lusiro  pearly  upoa  deavage  faipefK 
Streak  white.  Color  white,  with  a  tinge  of  yeUow  or  red.  JFwly 
translucent — opaqne. 

It  is  eompciied,  according  to  BeneUua,  of 

Load  88^ 

Chlorine  13*77 
CarbaoicAdd  103 

Silica  1 4ri 

Water  a5l=ino, 

and,  therefore,  consists  of  3  atoms  of  lead  and  1  atom  nt  <  liiorine. 

It  decrepitates  .<ili^ht1y  ander  the  heat  of  the  blowpiue,  and  readily  fuses,  producing 
a  globule  of  a  deeper  yellow  color  than  the  original  specimen.  On  charcoal,  lead 
may  be  obuiiiicd.  Treated  with  poDoigrd  of  aqqier  and ndi  of  phoaphoras, the flano- 
assumes  an  intensely  blue  color.  ' 

Osa.  This  rare  mineral  occurs  at  the  Mendip  Hills,  in  Sameisetshire,  on  earthy 
black  manganese.  Its  name  is  derived  Siom  ttf(,  horn. 

LEADHILLITE.  Crokalub  acrotomts. 
Axotomoua  Lead  Baiyta,  Jir.  Su4|>bau>-Tricartmnai«  of  Lead.  RlmBboldaJ  CarbonaM  of  Lead. 

236.  Primary  form:  an  acute  oblique 
rhombic  prism ;  P  :  M=89^  36^,  or  its 
supplement  90°  24',  and  M :  M^9°  40^, 
or  its  supplement  \2XP  2(K.  Secondary 
forms:  the  annexed  figure  is  placed 
with  a  side  lateral  edge  towards  the  observer.  The  plane  c  trun- 
cates the  front  lateral  edge.  The  lettering  of  the  planes  will  show 
their  respective  situations.  A  few  of  their  interfacial  angles  are  as 
follows;  M:M=180O80',P:M(tfaefiontplaneM)»^8l^,P:M 
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(H  to  the  right)  »89<>  2^,  M :  e=119o  6(y.  Cleavage  perfect  par- 
allel to  P,  in  traces  in  the  direetkm  of  M  and  e. 

H.=2'5.  G.=6'2 — 6*5.  Lustre  pearly  on  the  basal  plane;  in 
other  parts  resinous,  somewhat  adamantine.  Streak  white.  Color 
white,  paaiiing  into  yullow,  green  or  e:ray.  Transparent — translu- 
cent.   Conchoidal  fracture  scarcely  observable.    Rather  sectile. 

Itl  COBStlnwnlli  IS  determined  by  BerzeIitU|Me 

CarixNiAte  of  Lead  Tl'l 
Solphate  of  Lead  aOO— lOM. 

It  ihcrefore  coniains  three  atonu  of  the  former  to  one  of  the  latter. 

Before  the  blowpiite,  it  intameacos  at  first,  and  then  taros  yellowy  but  returns  to  a 
while  cokyr  on  coolui^.  It  eflerrcsccs  brisU  j  in  nitric  acid,  and  leainee  a  -while  pii»> 

Obs.  This  ore  has  been  principally  foond  at  LeadliiU..,  associated  with  other 
ores  of  lead,  in  a  vein  traversiiifj  ?ray-w  acke;  Grenada  is  also  f-iatcd  to  l>e  a  locality 
of  it.  The  crystals  seldom  exceed  an  iuck  in  len£;thf  and  are  couunoniy  smaller. 
The  compottna  iomB  aie  my  complex. 


DYOXYXJTE.  Cbonalos  FLSxius. 


237.  Primary  form:  fin  oblique 
rhombic  prism  ;  M  :  M  ^  ^Secondary 
form:  Plane  M  is  usually  rounded,  and 
the  crystals  aggregated  lengthwise  and 
seldom  distinct.  Cleavage  parallel  to 
the  sliorter  diagonal;  Tiaminm  flexible 
like  gypsnm. 

H.=2— 2  5.  G.=6-8 — 7.  Lustre  j>early  upon  the  perfect  face  of 
cleavage;  on  other  parts  adamantipe,  inclining  to  resmons.  Streak 
white.  Color  greeoish^white,  pale-yellow  or  gray.  Transparent 
— translucent 

Its  constitnents.  according  to  Brooke,  arc  Carbonate  of  Lead  46*9,  and  Sulphate  of 
Lead  53-1.  It  f  n  before  the  blowpipe  into  a  plob'ile,  which  is  vldteoil  cooling. 
It  dissolves  in  nitric  acid,  bat  without  a  percepUble  effervescence. 

On.  It  occurs  at  LeadhilU,  wilh  other  out  «i  lead.  A  mairfTe  TSiIe^  has  of 
laic  been  obserred  in  Siberia. 


ANGLB8ITG!.  CaoNAUS  Amuntinia. 


PtiMnailc  Lead-8ar]rt«,jr.  8aiplut«  of  Lm4.  I«Md  VUlioU 

238.  Primary  form:  a  right  rhom- 
bic prism;  M:M»1030  49'.  Seeonr 
dart/  form:  M  :  c=141°  64',  M  ;  e= 
128^  r/,  P :  a=140o  SG',  P :  c-ll5'^  4(y, 
P  :  c  or  r -9(P.  Clcavaq-e  parallel  to 
M  and  P,  but  interrupted.  The  planes 
M  and  e  are  often  vertieally  striatad, 
and  a,  horixontally.  hnferfid  erjM^ 
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tttUizations :  Lamellar  and  granular  varieties  of  various  sizes  of 
individuals,  are  of  freqiiflDt  oocumnca. 
H.a2'7e^.  G.=6  259^*298.   LutirB  highly  adamimtiiie  in 

some  specimens,  in  others,  inclinino:  to  resinous  and  vitreous. 
Streak  white.  Color  while,  tinged  yellow-gray,  green  and  some- 
times blue.  Transparent — opaque.  Fracture  conchoidal.  Very 
brittle. 

Haxidbuch,  iv.  43, j  and  Thuinson,  (Min.  i.  &5S^,) 

tmJtiiiii. 

Sulphoric  Acid  25  75  96  0191  fl&-656 

Protoxyd  of  Lead  10-50  73^146  74*015 

Protozjrd  of  Iron    O-llM  — 

Proiosyd  of  MangtaeBe    0*1654  — — 

Water  9-a5-m,K.  0-I9«a-49'aS84, 6.  1^aOQb.lO0^T. 

It  is,  therefore,  a  simple  sulphate  of  lead. 

In  the  flame  of  a  candle  it  decrepitates,  and  frcqoentlT  assumes  a  slighllv  reddish 
tinge  on  the  surface.  In  powder,  it  melts  in  the  blowpj^  flame  into  a  wnite  tUig, 
which  yields  metallic  lead  by  the  addition  of  carbonate  of  soda. 

Oaa.  This  ore  of  lead  results,  in  many  instances,  from  the  decomposition  of  "ga- 
lena. At  Leadhills  il  fre(iucnily  occurs,  cv  cupyiiifj  the  cubical  caviiifs  of  iralena, 
or  is  dnposed  on  the  surface  of  tbi!>  ore.  This  locality,  and  also  Wanlockhead,  af- 
ford lane  and  beantifiil  ery5tals  of  this  mineral,  some  of  which  are  transparent,  of  a 
tabular Torm,  and  are  jsertral  inches  in  diameter.  Pary's  mine,  in  Anglesea;  Mel- 
lanoweth,  in  Cornwall;  Claiisihal  and  Zellerfeld,  in  the  Hartz;  Gktdenweiler,  in 
the  Bris^au,  are  o(hcr  loealiiics.  Small,  but  extremely  perfect  transparent  crystals 
have  been  brought  from  Fondon,  in  Grenada.  The  massive  rarieties  arc  met  with 
In  Sibi>ria,  Andalusia,  and  Alflton  Moor. 

In  the  United  States,  no  vfry  beautiful  crystallizations  have  been  obtained.  Ic, 
however,  occurs  in  the  Missouri  lead  mines,  uid  also  in  the  lead  mine  ai  Suuiiiamp- 
Mn,  ldaa^  and  at  the  Walim  gold  oaina^  I^utevne  Cio.,  Vn. 


HEDYPHAHB.  Cnonaun 

230.  Occurs  iu  amor]  'i  'is  masses  traversed  by  numcrovi-  fis- 
sures ;  also,  accordiiiif  tu  lireithaupt.  in  short  hexajj^onal  prisma. 

H.=3*3 — 4.  G.a«5'4(J — 5  493.  Lustre  adamantine  j  sometimes 
mbrannoiiR.  Streak  and  Cohr  white,  or  gtayish-^hite.  Trati»< 

lis  composition,  according  to  Kersten's  analysis,  (Ann.  dc  CU.  et  de  Pb.  xlviii. 
119»)iaasftlkMrB, 

Pruioxjilaf  Lead  52950 

Umt  M-OM 

Chlorine  •  2020 

Afiienic  Acid  22  7<^ 

Mo^lMiieAeld  8«r».l«lL 

It  taau  btfore  die  Uowfripe  lirto  an  opaque  globule,  which  does  not  erritalllse  on 

cooling.  It  tinges  the  flame  fcreenish-bltte.  without  nroducin?  any  o<lor.  With 
salt  ul  phosphorus  it  froths  and  gives  out  the  odor  or  muriatic  acid.  Globules  of 
lead  are  obtained  when  fused  on  charcoal,  and  white  arsenical  femes  are  given 
off.  A  scoria  remain^  whieh  is  not  reducible  in  the  interior  flanoi  hut  crystaiiixea 
on  cooling. 

Obh.    It  occurs  at  Longbansbyttnn,  in  Sweden,  associated  with  brown  i 
man(fanes«  spar.   Its  name  is  derived       sweet,  and  faivuvt  to  appear. 
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« 

SenlnmlMM  of  Lmd,  TMsmm.  Plowli— >.   Bltlgmuai,  4(f  (A«  niw>  FlniBbo-gum- 

240.  Ag^j^reorations  of  columnar  particles  presenting  externally 
reriitorm  or  globular  shapes ;  also  impalpable. 

H.=4 — 4-5.  G.=6-3 — 6-4.  Ltistre  resinous.  Streak  white. 
Color  yellowish  and  reddish-brown ;  also  yellowish-white.  Trans- 
lucent. Resembles  in  color  and  appearance  gom-aralnc.  Fraeiure 
conchoidaL 

Berzelius  and  Duhbaoy  obtained  ihe  fullowing  as  iis  coo&tiiucnts : 

Procaxyd  of  Lead  40^14  3751 

Alumina  3700  34-33 

Water  18-80  16*14 

Snlphttrow  Acid  <>90  — — 

T.imc,Ox.ofInn^aiidMaiig.  1*80  Phos.  Lead  7-80  (rrom  the  gaaaoe.) 

Silica  O-eO-^e-M,  B.  2-1U--97  7y,  D. 

A  quick  applicalian  of  ibe  heat  of  the  blowpipe  produces  decrepitatioo,  and  it  soon 
parts  with  the  vater  it  contains,  bnt  does  not  nise.  On  chamial  it  forms  an  enamel, 

like  some  of  the  aeoUtes,  without  fusiup.  With  borax  a  cnlorle??  glas?  is  obtained; 
a  reduction  of  the  oie  is  nut  edt-c-tcil.  Cuucenlrated  hydruchioric  acid  decutupos^ 
the  powdeied  plumbo-resinitc. 

On.  It  occurs  in  clay  slate,  at  Huelgoet,  near  PouUaouen,  in  Brittany,  asso- 
ciated vith  galena,  blende,  iroo  pyritesi  and  pyromorphite ;  also  in  a  lead  mine 
near  Beatijett.  It  raembles  Mme  varieties  of  mammilJated  Ueode. 


PTROMORPHITB.  Cbohai.Ss  aBXAoomw. 

Ebonbotiedrml  Lead-Baiyte.  Pbnaphtia  of  Lead.  Braanblalarx,  GruaUalera,  ffmt.  and  Hof. 
TnubltBiiMiitaw.  Aimmm  or  LMd.  MlmUM.  ' 

241.  Primary  form :  the  regular  hexagonal  prism.  Secondary 
form  :  fig.  126,  PL  U.   M :  6=150°  M :  e=131o  46',  P :  o^ldSP  W, 

Cleavage  in  traces  parallel  to  M.  M  commonly  horizontally 
striated.  Imperfect  crystalUzations  :  'jlnbular,  reniform,  and  bo- 
tryoidal  Ibruis,  having  an  iiitfriial  coliiiaiiar  .structure  j  also  fibrous 
and  granularly  massive  grtiins  strongly  coherent. 

The  identity  in  the  crystalUzalion  of  the  phosphate  and  arsenate 
of  lead,  r^uiros  their  unicm  in  the  same  species.  In  the  farther 
description  of  them,  )mwr-vrr,  it  is  prcferrea  to  treat  of  tliem  sej>. 
arately.  They  may  be  distmguishwi  ofi  variety  1,  speciosus  ;  and 
variety  2,  alliaceus. 


FY&OMOBPHITE.  Cbonaldb  nauaoinw.  YA».m(iOiim. 

H.»3*5— 4.  G.»=6*6S71—4>916,  according  to  Thomson.  lAtstr^ 
resinous.  Streak  white,  sometimes  ^Uowish.  Color  green,  yel- 
iov-lvawn,  of  difieient  shades ;  sometimes  fine  oxange-yeUov,  ow- 
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ine  to  an  intermixtDie  with  ehiomata  of  lead.  SabtranBparant — 
suDCranslucent  Fraeiure  suboonehoidal,  uneven.  Brittle. 

Its  comptji^iiun  is,  according  to  Keistea,  (Ann.  de  Ch.  et  de  Ph.  xlviiL  157,) 

Proiox.  Lead  •J217  75  830 

Lime  6  47  3-7U 

Chlorine  200  5M10 

Phosphoric  Acid  19  36=100.  18-349=100. 

Klqwodi,  (Beit.  UL  146,) 

Protox  uf  Lead  76-58  T8r40 

Muriatic  Acid  1  fiJV  I  TO 

Peroiyd  of  Iron    0  10 

Phosphoric  Acid  19  73-99  96.  18  37»98  57. 

The  first  analysts  by  Kersten,  was  of  a  specimen  belonging  to  the  variety  polys* 
phowite,  beiog  in  small  spheres  of  a  bFOWii  odor,  and  waa  obtained  In  tlie  mine  8on> 
tienwirbel,  near  Freiberg.  Sp.  ^r.=6-099.  The  second  was  a  similar  specimen  fVom 
Mie5,  in  Buhoniia.  Klaproth's  first  of  tlie  ahovt-  analyses,  wa.s  performed  on  a  bruwa 
pho^>hate  from  Unci  Goet:  the  second  was  a  .^iskin-green  phosphate  from  Zschopau. 
Before  the  htowpipc,  un  charcoal,  it  melts  without  addition,  and  the  globule  on  cool- 
ing, assumes  a  polvh^al  form,  and  a  dark  color.  In  the  reducing  flame,  the  globule 
becomes  bluish.   It  dissolves  readily  in  heated  nitric  acid. 

Ous.  Pyroinorpliiie  urctirs  priiicipallv  in  veins,  and  accompanies  <il her  ores  of 
lead  Fine  specimens  occur  at  Leadbiils  and  Wanlockhead;  at  Poullaouen  and 
Huel  Goet,  in  Brittanjr;  at  Zschopaa,  and  other  places,  in  Sazony;  inthe  Hart^  B». 
hernia,  and  Hungry. 

The  green  variety  has  been  found  in  fine  spedmeDS  si  the  PerUomen  lead  mine, 
near  Philadelphia,  and  at  the  lead  mine  In  Lento,  Msine. 


MIMETEME.  CaoNALiia  hezaoohvs.  Vab.  avuagbom. 

H.=2-75 — 3-5.  G.=6-41,  Gregor.  Lustre  resinous.  Streak 
while..  Cohr  pale-yellow,  passing  into  brown.  Subtranapamit — 
tianslucent.  SectUe. 

It  is  composed,  according  to  Wholer,  (Pogg.  Ann.  iv.  167,}  who  analyzed  a  speci-. 
men  from  johaageorgenilMit,  of 

Protoxyd  of  Lead  67*64 

Arsenic  Add  2109 
Lead  739 
Chlorine  »96 
PhMphorie  Add  rSiU>100. 

It  dissolves  easily  in  nitric  acid,  especially  ir  heated.  Before  the  blo^ipe,  in  a 
gold  sp<K)n,  it  fuses  into  a  broMmif'h-vcllow  mas.s,  which  does  not  crysiallmf  exter- 
nally on  cooling.  On  charcoal,  it  gives  out  copious  arsenical  fumej>,  and  ailbrds  a 
globule  of  lead. 

Om.  Fine  specimois  of  this  mineral  occur  at  Hoel  Unity,  near  Rednith,  in  Com- 
wan,  and  in  several  other  of  the  Cornish  mines ;  also  at  Beeralston,  in  Devonshire. 
At  St.  Prix,  in  the  department  of  the  Saoiie,  in  France,  it  occurs  in  capillary  crys- 
tals;  at  Johangeorgenstadt,  in  fine  crystals  of  a  yellow  color}  at  Nenschinsk,  Siberia, 
in  renilbrm  mames  of  a  brownisb-ied  color. 
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MOLYBDATE  OF  lAAD.  Ciomum  mAimiAui. 

L«i44MyMt  M.  Om  liMm,  Jfbm.  T«lMr  Lm<  On.  BMgclb,  //mm. 


242  Primary  form :  a  square  octahednm ;  A  :  A  (over  a  ter- 
minal edge)=99'^  4(K  ;  A  :  A  (over  a  basal 
edge)=13l°  35'.  Sacottdary  forms :  simi- 
lar to  fig.  54,  PI.  I.;  also  the  annexed  fig.,  e' 
:e'(over  basal  ed^e)-n5'^7',  A:a'sl60<' 
46',  e  :  e^'-16S°  49'.  Cleavage  very 
smooth  pnrnllf'l  to  A.  it  occurs  also 
graimlariy  massive  ;  grains  of  various 
sizes,  and  firmly  coherent. 

11=2  75—3,  G.=5-706,  Hatchett; 
6-76,  Haidinger.  Lustre  resinous. 
Streak  white.  Color  wax-yellow,  pass- 
ing iato  orange-yellow  ;  also  siskiii-  and 
oUve-green,  yellowish-gray,  grayish-white.  Suhtransparent — sub* 
translucent   J^oetere  submchoidal.  Brittle. 

Its  constituents  are,  according  to  Klaprotb,  (Beit,  it  275.)  Batchett,  (PhiL  Trans. 
1196,  p.  993^)  and  0«bel,  (Sekwdnier^  Jahxbocli,  tU.  71.) 

MoljbaieAeid  3Hft  STOO  40-5 

Piotoxvd  of  Lead  6lr4»  58-40  5S  0 

Owd  oi  iron    3-08   

Silica   -de-er,  K.    O-SS  «MT6,  H.  «r98«,  o. 

In  the  blowpipe  flame  it  decrepitates  briskly,  and  boctimcs  of  a  darker  color,  which 
again  disappears.  On  charcoal  it  fuaea  and  is  absorbed  by  it,  leaving  beliind  some 
globules  or  metallic  lead.  With  bonix  in  the  exterior  flame,  it  fuses  readily  into 
a  culurlcss  glass.  In  the  interiiir  flame,  the  glass  i;;  transparent,  but  un  coolinp,  be- 
comes all  at  once  dark  and  opa^iue.  Melts  readiiy  with  salt  of  phosphorus,  pro- 
dnehig^  a  fftttn  gins,  wben  toe  proponioo  of  the  mineral  is  small,  bat  black  and 
cpaqne,  if  lar«»e. 

Om.  This  spccicj?  occurs  in  veins  of  limestone  with  other  ores  of  lead,  ai 
Schwarzcnb  i  ;,  lUeiberg,  and  Windish-Kappel,  in  Cariiuhia.  It  is  also  met  with 
at  RiN^anya,  in  Hungary,  and  at  Moldawa,  in  the  Bannat,  where  its  crystals  have 
eoittideraue  resemblance  to  chromate  of  lead.  It  is  ibimd  in  small  quantities  at 
the  Bouthuaiitin  lead  mines,  Man.,  and  at  the  Perktomen  nine,  near  Philadelphia. 


VANADATE  OF  LEAD.  CaoMiatni  YAnAvmn. 

243.  Occurs  in  irregular  crystallizations,  globular  masses,  or  in- 
crustations.   The  larger  globules  exhibit  traces  of  six-sided  prisms. 

H.=2  76.  G.=6-6623— 7-23.  Ltistre  fracture  of  surfiioe  resi- 
nous, ^eak  white.  Color  light  hrownish^rellow,  straw-yellow, 
reddish  brown.  Subtranslucent— opaque,  firaciwe  eren,  or  flat 
eoDchoidal.  Brittle. 

According  to  Berzelins,  the  Bfaxican  variety  consists  of  Cblorid  of  Lead  96-SS,  y»- 
aadaie  of  Lend  74-00,  Hydnnia  Ojcydaf  Lead  0-67.  Dr.  B.  D.  Thomaon  obtained 
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Chlorine 
Lead 

Protox^d  of  Lead 
Vanadic  Acid 
Peroxydof  Iroa  and  Silica 


2446 

71X53 
66-326 
83436 

0^168-49^ 


This  is  eqnivalt :  ni  to  1  part  of  Chlorid  of  Lead,  lo  9  of  Sesqui vanadate  of  LmA. 
Before  the  blowpipe,  ia  a  pair  oi  £otcef^  U,  fuses,  and  retaM»ii«  yellow  culot  M- 
eooUng :  if  kept  Mine  dme  in  fVision,  boveter,  it  changes  tKio  a  fieel-gray  poms 

ma."5s,  which,  (ipon  chnii  on!,  yields  wi,ibules  of  metallic  lead  On  charcoal  it  fuses 
with  tniK  ii  frulhiug  into  a  bead,  rei^embling  ihe  original  as^v.  it  forms  green  m>- 
lutif)ns  with  the  so^huric  and  muxiaiie  ados,  and  a  beantifiil  jdlow  adhiUaa  vtth 
nitric  acid. 

Om.  This  mineral  was  tint  diaeovered  at  Ztaana  i> ,  i  n  Mtideo,  bjr  l>e1  Wo.  ft 

ha,*  since  been  uluained  among  some  of  the  old  wdi  Kings  at  Wanlockhcad,  in  Dun\- 
friesshire,  where  it  occurs  in  snuiU  globular  mass<w,  sprinkled  over  calamine,  or  in 
thin  coaibgs  on  the  snrlhce  of  thai  minei  aL 


TUNGSTATE  OF  LEAD.  CaoNALoa 

TunpMief  Lm4.  Scheelsaurcit  Blel. 

211.  Primary  farm  :  a  sriiiaro  ortaliedion  or  prism.  Occurs  in 
moditied  s<]iiare  octalnHirons  or  j>risiiis  ;  often  indistinctly  aggre- 
gated.   CUavagc  parallel  to  the  base  of  the  prism. 

H.=^-76 — 3.  G.==7*904— a'OeS.  LutiMimom.  l^r^^Mk. 
Color  gteeikf  gray,  brown,  and  red.   Faintly  tranalaoent 

It  is  composed  of  Tungsttc  Acid  5*2,  and  Oxyd  of  Lead  48. 

It  melts  before  the  Uowpipe,  and  gives  off  vapors  (MT  lead,  leaTli^  a  dark-colored, 
sub-mcfallif  crystalline  fjlobtile,  whose  streak  is  pale-gray. 

Obs.  Tiuig^iate  of  lead  occurs  at  Zinnwald,  in  Bohemia,  associated  with  auartz 
and  mica;  also  at  Bleiberg,  in  Carinthia,  aeeoiiqianTing  the  molybdate  of  leacL 


CHROMATE  OF  LEAD.  CnonxLtm 


HMit-pifsiBttleLMd-Bu]Fla,  JV. 


EtdLeadOn. 
1. 


845.  Primary  form:  an  obltque 

rhombic  prism ;  M  :  M=93°  dC,  P  : 
M=99°  ir.  Secondary  farms:  P  : 
c  =  102o  30/^  M  :  ^  5(r,  M  :  e  = 

133°  KK,  e  .  e=119°,  e  :  e=107^  SO'. 
Cleavage  lolerabhr  distinct  parallel 
to  M,  less  so  parallel  to  P.  Sur£M» 
M  streaked  longitudinally.  The&ces 
mostly  smooth  and  shining.  Imper- 
fect crystallizations :  imperfectly  co- 
lunmar ;  granularly  massiye. 

H.»2*5— 3.  O.S6--6O04.  Lueire 
adamantine-vitreous.  Streak  onxm- 
yellow.    Color  Tanoiia  abades  of  ]iyaciiitfa*ied. 
sectile. 

30 


Tranaluoent 
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The  constituents  of  the  pan  duramate  of  lead  are  Chranle  Add  31*71.  Pratoxyd 
of  Lead  68m 

It  blackens  in  the  blowpipe  flame,  and  decrepitates  if  qaickly  heated.   It  may  be 

fused  into  a  >!iitiiiii<  slatr  runtainiug  globules  of  lead.  It  undergoes  a  partial  reduc- 
tion in  glass  ul  borax,  culoniig  at  it  the  same  time  green.  It  dissolves  without  efferv- 
escence in  nitric  acid,  and  pruduces  a  yellow  solution. 

Ob8.  Siberia  is  Uieprincii>al  localii^  of  the  chrotriate  of  lead.  It  occurs  also  at 
Brresof,  in  narrow  yeina,  traversing  deconanosed  '^wciss,  and  as.sociated  with  gold, 
pyritp's.  ealena,  quartz,  asi  I  i  iijueHnil*'.  Iti  Brazil,  at  Conconhas  dci  Campo,  filli 
crystallized  specimens  are  met  with,  where  it  occurs  in  decomposed  granite. 


MELANOCHROITE.  CBOKaLm  kvbds. 

SS46.  Primary  form  :  a  rhombic  priBm.  Crystals  usually  tabu- 
lar, and  leticularly  interwoven.   Occurs  also  massive. 

Very  soft.  G.=5-75.  Lustre  rnsinons,  glinirnerinc.  Streak 
brick-red.  Color  between  cochineal  and  liyacinth-reci  j  becomes 
lemon-yellow  on  exposure.   Subtranslucent — opaque. 

It  contains,  according  to  Herraami,  (Ptis^i^'fiuiorfs  Annalen,  xxviii,  IG2,)  Chromic 
Acid  33  64,  Protoxyd  of  Lead  76  36=100.  On  charcoal,  before  the  blowpipe,  il  fuses 
readilr  into  a  dark  mass,  which  is  crystalline  when  cold.  In  the  redacln^  nanie,  lead 
is  sublimed.    It  irivcs  a  nropn  bead  Trith  the  flnxe*. 

Om.  It  occurs  ill  a  limestone  rock  at  Beresolsk,  in  the  Ural,  associated  with 
chromate  <  >t  lead ,  Vauquelinite,  pjnonioiphite,  and  g)dena.  It  was  fiiat  analysed  and 
described  by  Hermann. 


VAUmJ£U2{iT£.  CaoMAi.im  yanansLon. 

247.  Primary  form :  an  oblique  rhombic  prism.  Occurs  usu- 
ally in  minute  irre^larly  aggregated  crystals,  of  a  dark  green  or 

black  color.  Compound  crt/stn!s  :  similar 
to  lb«  annexed  fiynre  ■  composition  of  the 
third  kind,  parallel  lo  a  plane  on  the  acute 
solid  angles,  P  :  P  (of  the  two  individuals,) 
s134o  30^,  and  P :  e^l4&^  nearly.  Imper 
feet  crystallizations :  rcniform  and  botryoidal  shapes,  and  granu- 
lar structure ;  also  amorphous. 

H.=2-5 — 3.  G.=5  5 — 5-78.  External  lustre  adamantine,  often 
iaint.  Streak  siskin-green  or  brownish.  Color  dark-green,  some- 
times nearly  black.  Faintly  translucent — opaque.  Fradure  un- 
even. Ratoer  brittle. 

According  to  Berzelios,  il  contains  Oxyd  ui  Lead  60-87,  Otyd  of  Copper  10  SO, 
Chromic  Acid  28  33=100. 

Before  the  blowpipe,  on  charcoal,  it  slightly  intiunesces  and  fuses  into  a  gray  sub- 
metallic  flobtile,  yielding  at  the  same  time,  small  beads  of  lesd.  It  is  partly  soluble 

in  nitric  acid. 

Ob«.  Vauqiielinite  occurs  with  chromate  ol"  lead  at  Bere-sof,  in  Siberia,  generally 
in  maramillated  or  amorphous  masties,  or  thin  crusts.  It  has  also  been  observed  at 
Port  Oibaod,  in  the  Pay  de  Dome  ;  it  \s  stated  to  occur  along  with  the  chromate  of 
lead  of  BrasiL  Levy  giret  Ita  specitic  gravity  at  ^^1%  and  hardness  above  I'D. 
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CALEDONITE.  CaoNAUia  outomu*. 


848.  Primary  form :  a  right  rhom- 
bic prism:  M  :  M=95°.  Sfcuntht- 
ry  form  :  e  :  M  :  ?=132-  31 K, 

pra=126<',  P : e'=126°  P : e=i  15^  'SO", 

:  t^^l439  Brooke.  Cleavage 
parallel  to  M  and  P  indistinct,  mora 
obvious  parallel  to  t.  The  crystals 
are  sometimes  large  and  well  dctiued, 
but  usually  very  mmute,  and  occa- 
sionally appear  in  bunches  dlTerg- 
Inff  from  a  common  point. 

II. =2-5 —3.  G.  --G1.  Lustre  r<i^\no\\i=:  ^SVrcaA:  grcf'nisli-wbite. 
Color  deep  verdigris  or  bluLsli-grecii  ;  inclining  to  tnounlain  green 
if  the  crystals  are  delicate.  Translucent.  tYactnre  uneven. 
Rather  bnttle* 


Brooke's  analjriB,  (Edin.  Phil.  Jour.  iii.  lld,)daiermined  iia  conatltQaits  to  be 

Sulphate  of  Lead  56^6 
Carbonate  of  Lead  39*8 
Carbonale  of  Copper  IVi—lOOi 

Om.  It  occurs  only  at  Li^adhills,  in  Scotland,  accompanyiDg  the  othcf  Oiet  of 
lead  of  that  locality,   it  was  tirst  examined  and  described  by  Mr.  Biooke. 


CUPBEOUS  AKGLESITE.  CaoMALin  MioiiMimin. 
Bljloiwh  Lm  BaijKt  MM*  OtapMSMS^plweof  UO. 

249.  Primaru  form:  a  right  rhom- 
boidal  prism ;  M :  Ts95^  4I»',  as  deter* 

minrd  by  Haifrm^^rer.  Secondary  forr?i: 
the  annexed  liijiire,  e  :  e=119°,  liaidin- 

Sr.    Cleavage  very  pcrlect  parallel  to 
andT. 

H.»2-5 — 3.  G.a5-3 — 5-5.  Lustre  vitreous  or  adasuoitine. 
Sireafc  pale-blue.   Color  deep  azure^lue.  Traoslucetit 

According  to  Brooke.  (Ann.  of  Phil.  3d  ser.  iv.  117,)  it  consists  of  Sulphate  of 
Lead  74  4,  Oxyd  of  Copper  IRO.  and  Water  4'7*-0Tl.  Id  the  Monrp^  toe,  H 
affords  indications  of  cupjH^r  attd  lead. 

Ok.  This  mineral  or<  ur^  oaly  at  Leadhllb^  bnt  is  even  there  an  exeeedln^J 
laie  minersL  Linam,  in  Spain,  has  been  reported  as  another  iocaliij. 


MCnUM. 

250.  Pulvenilenti  exhibiting,  under  the  microscope,  occasionally 
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crystalline  scales.    The  crystal,  according  to  M.  Kapper,  is  a  right 
rhombic  prism  of  9o  41'. 
G^*6.   Color  yvwid  red,  mixed  with  yellow. 

Aqeording  to  Mr.  Smillison,  it  is  a  Beaipaxyd.  of  head.  la  tht  rednctian,  tamt 
of  the  blowpipe,  globnles  of  lead  an  obtained. 

Obs.  It  occurs  at  Blcialf,  in  Eifeld:  Badenweiler,  in  Baden;  Brillon  in  "Wcst- 
phalia,  island  of  Anglesia ;  and  Grass-iiiU  chapdl,  in  Vorkshixe.  It  is  nsoaUjr  auo- 
dslbd  with  galoDfti  and  also  villi  calaskine* 


PLUMBIC  OCHRE. 

251.  Occurs  massive.  G.=8  0,  Lustre  dull.  Streak  lighter 
than  the  color.  Colw  between  sulphur  and  lemon-yellow.  Opaque. 
Does  not  soil. 

Dr.  John  determined  the  following  as  its  constituents:  Proloxvil  of  Lead  87' 382, 
Carbonic  Add  3*846.  OxvA  of  Iron  and  JUme  0-481,  FerriigiBOiis  Silica  3-404>»94  1 13. 
BCdis  easily  before  tnc  bfovrpipe,  and    easily  reduced. 

Obs.  It  is  said  'n  ocmr  a*.  HAiIrr.wi-ilf-r,  in  RaJcn,  in  quart/.  GcrnU  ^t^te'- that  it 
has  been  ejected  from  Uie  volcanoes  ot  Fopocataptii  and  Jziacciiualii,  in  Mexico. 


POLTSPEUEIUTB. 

252.  In  roundish  masses ;  structure  mteriially  radiated. 
H.»3— 4.   G.b6*83— 5-89.    Lustre  greasy.    Fracture  con* 
choidal. 

Contains  Oxyd  of  Lead,  Phosphoric  Acid,  and  Magnesia. 
Obs.  OccanattheittiiMi«rFMliMt,in8«Mnf,aaoeial0d«lft 
quartz,  and  iron  pyrites. 


APHANEBITB.  Crnuum  acROTOMua. 


Dlatomou«  (fabrW^einc~Malactiite.  .V.  Axotomoti*  HabmiM«i*-Malaclilte,  i/<iW.  RBdialed  Aclcalir 
Oiivcniii*.  ./am.  RtnttiierSi  JV.  Wilfis  Alwlsli  FwiMi>i»,  M.  Onlvra  Am 

tMidalc  Obliquu,  l^ty. 

253.  Primary  form :  an  acute  oblique  rhombic 
prism ;  M :  M=56o  and  124°,  P  :  and  96". 

Seamdary  farm:  M:M»t24o,  PziMl^W. 
Cleavage  highly  perfect  pamllel  with  P. 

H.=2-5— 30.  G.-4  192.  lAiatre  of  foce  P 
pearly.  Streak  verdigris-fjrffn.  Color  dark  ver- 
digris-green, uicliuing  to  biuej  also  darii-biue. 
Subtranslttcent  Not  very  brittle. 

According  to  Cbanavix  and  Bichaidsoa,  it  contains 
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OxydofCcoMr  M-QO 

AiMde  Ada  9IHN>  SMO 

It  dcfiaojates  before  the  blowpipe,  fuses  readily,  and  emits  arsenical  fumes. 

Om.  It  occurs  only  at  Cornwall,  with  other  salts  of  copper.  The  crystals  usually 
Tpnaent  a  reiy  dark-blue  eolor  tad  Brilliant  lustre,  but  are  rarely  recognizable,  being 
aggregated  in  diverinDg  groaps,  or  dispoaed  in  extremely  minote  indivjdiHJi^  IB 
OBVltiei  «f  quartz.  Hence  the  name  ApkanesiU,  from  afum,  wnuMni/ttL 


BLU£  MALACHITE.  OnMUoeocMant. 

prismiirir  A-iirr  Mai.ii  hit<^  .v.  EtM CopfflT On.  Mb*  CMMMMt  of  Osppv.  BjFin4!aiioaiM 

of  Copper,  'i'kumnm.  iAttamy  Copper. 

254.  Primary  form :  an  oblique  rhombic  pjism  j  M ;  M=98°60'. 
Secondary  form :  P  :  c=92°  21'.  a  :  c= 
132»  ly,  a :  a  (over  P)  =99^  32'.  It  oc- 
curs also  massive,  and  presenting  Bereral 
imitative  shapes,  having  a  colunmar  com- 
position ;  also  of  a  dull  and  earthy  ap- 
pearance. 

H.=3  6— 4  26.  0.»3*831.  j^tufrvvit' 

reous,  almost  adimnantine.  Streak  blue, 
lighter  than  the  color.  Color  various  shades  of  azure-blue,  pass- 
ing into  nziifp  and  Berlin-blue.  Transparent^-subtraoAluoeiit. 
Fracture  conchoid&l.  Brittle. 


It  contaia<:,  according  to  Klaproth,  (Beitrage  iv.  31,)  Vauqndin,  (Anil.de  Ma> 
•earn,  zz.  1,)  and  Phillips,  (Joarn.  Jtogral  Institution  ir.  wK,y 

Carbonic  Acid         -2100  12135  S5*46 

Ozyd  of  Copper      70  00  70^00  69  08 

W«Mr  MOmiMIO^K.      frlB-lOI^Y.  ft-tf-UIOiP. 

It  blackens,  when  strongly  heated,  and,  on  chareoal,  fives  |  borax  i»  Cc4orcd  green. 
It  diaaolves  with  efierreacence  in  nitric  acid. 
Om.  Bine  malachite  oecofs  abandaatly  in  spIoMUd  cryiUlHiartong,  proaeiitlna  a 

RTpat  raricty  of  forms  and  brilliant  colors,  at  cIkssv,  near  Lyons,  whence  it  has  ae- 
rivetl  it;>  name  of  Chessy  Copper.  It  alM>  occurs  in  iine  cijstals  in  Siberia;  at  Mol- 
dawa,  in  (he  B.innat ;  at  Wheal  Bailer,  near  Eednillt,  in  Cornwall;  atoo  la  saoaU 
quantities  at  Alston  Moor  and  WaaJockbead. 

This  mineial  ocems  at  the  Ferkiomen  lead  nine,  aamclated  vmi  galena,  blrade, 
and  ivhit"  lead  ore  ;  \hp  s]»ecimens,  hnn-rver,  are  ratncr  indifferent 

li  abuiidaoi,  blue  malachite  is  a  valuable  ore  of  copper.   It  forms  a  blue  paint  of 
a  brif.:ht  tint,  when  ground  to  an  impalpable  pomltri  Dot  liof  Uttla  valnaaa  a 
men^  on  accoont  of  its  liaUli^to  tnm  graeo. 


GUUBEN  MALACHITB.  Cnaaiiia  wlouhs. 

Banl-Prisroatk  nabnNieme-MalMhIte,  M,  UpftaMde  ChWB  MsladrflB,  Jtmmtm.  OrsM  OMoe- 
ale  of  Copper.  MointiilJi  CrcMi.  AllaMM. 

255.  Primnry  form  :  on  oblique  rhombic  prism ;  M  :  M=13(y^ 
P  :  e  ''plane  truncatini:  the  first  lateral  edge)  — IIB'^-  11'.  Cleavage 
highly  per£9Cl  paruiiei  to  P  \  less  distinct  parallel  to    or  the  lon^^r 
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diagonaK  Compound  crystals:  composition  of 
the  second  kind ;  parallel  with  the  obtuse  lateral 
edge  of  the  prisiiL   hwperfeet  crystallizations : 


'i^icular  groups  •  ttVberose,  botryc 


and 

staiaciiuc  shapes,  composed  of  diTPrijitiL"  librcs; 
also  ilbf ous ;  and  fret^uenlly  giaiiuiaiiy  luu^sive} 
of  an  earthy  appearance. 

H*=3-5~<4.  G.=4  008,  Haidinser.  Lustre  ad- 
amantine,  inclining  to  vitreous  ;  fibrous  varieties 
have  often  a  silky,  and  others  an  earthy  lustre. 
iSVrea>t  green,  rather  paler  than  the  color.  Trans- 
lucent— 8ubtntn8lo<»nt^opaque.  F^odur^  suhocmefaoidal,  uneven* 
Seldom  obsenred  in  cryataUized  ibrma. 

It  contains,  according  to  Klajprotb,  (Beitrage  ii.  387,)  and  Vaaquelin,  (Haiiy'a 
Blln.  ill.  481t) 


Caxbonie  Acid 
Ozyd  of  Copper 
Water 


2125 
7000 

8-75«100,  V. 


180 
70-5 

ll-S—lOO,  K. 
It  is,  therefore,  a  hydroos  diearbonale  of  copper. 

Before  the  blowpipe,  it  decrepitates,  becomes  black,  and  is  partlv  infnM'Mc,  nnd 
partly  concerted  into  a  black  scoria.  With  borax,  it  fuses  easily  iato  a  deep  green 
globule,  and  nltiinately  «A»rds  a  bead  of  copper.  It  dtedm  nm  efleiTeecence  in 
nitric  acid. 

Green  malachite  tisaally  accompanies  the  other  ores  of  copper.  Perfect  erj^slab 

are  quite  rare.  Thr  fib-nr^  rnnety  occurs  abundantly  in  Siberia;  at  Chessv,  in 
France;  and  iu  the  old  mine  at  Saiidlodge,  in  Shellaiidj  Ihe  compact  orcur>  at 
Schwatz,  in  the  Tyrol   It  also  occurs  at  Cornwall. 

In  the  United  Slates,  it  occurs  in  connection  with  the  ritreous  copper  of  Cheshire, 
Conn. ;  at  Schuyler^  mines,  New  Jeney,  where  It  is  aeeompanied  also  wi^  red  copper 
ore:  in  the  Blue  Ridge,  in  Pennsylmriin,  near  Nicholson's  Gap;  at  the  Perkiomen 
leao  mine;  but  it  has  not  been  obtained  at  either  of  these  and  other  localities  in  fine 
Specimens. 

Qreen  malachite  admits  of  a  high  polish,  and  when  in  large  masses,  is  cut  into 
tables,  snuffboxes,  vases,  fte. 


OHRT80COLLA.  Cmuun  aNoanoe. 

ITnel««T«Uk  Suph^ln  '  Malirtnti*,  .V.   Copper-fr«M.  Silteo-Cwkooau  of  C^PK^i  TVmwwi. 

250.  Botryoidul  and  massive. 

H.=2 — 3.  G.=2 — 2-238.  Lustre  vitreous,  shining,  earthy. 
JSirttJt  white.  Cokr  emerald-  and  pistachio-green,  passing  into 
iicy-bliie ;  oflen  brown  when  impure.  Translucent — translucent' 
opaque.  PracstwrB  oonchoidal.  Kather  sectile ;  translucent  wi- 
eties  brittle. 

It  eratains,  aeeofdlng  to  Klaproth,  (Beit.  iv.  34,)  Jobs,  and  Thom5on, 

Silica  26  38-37  25-31  . 

Oxvd  of  Copper  50  49-63  64-46 

CafbonicAdd  07  3  00  14  9S 

Waier  17  17-fiO  M 

Snlpbali  of  lima  ««10(I,K.      Vfift-KIO^J.  -..lOO^T. 

"  The  grsat  diAnace  in  ibe  yropoitloa  of  Mtbonio  aeld  i 
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bprobablfl  that  the  earboMte  aad  siUcate  of  eopper  are  not  ehendealhf  comMMd." 

Tfiommn. 

It  blackens  in  the  interior  flame  of  the  blowpipe  on  charccval,  without  metting. 
Wilh  borajc  it  mclus  into  a  preen  glassr  globale,  and  is  partly  reduced. 

Om.  The  same  specimen  of  Ibis  mineral  (^en  presents  veiy  diflfiiireni  appearances 
at  Its  opposite  parts ;  being  sometimes  of  an  canhv  appeataiiee»  UIk  deeompoaed  feld- 
spar, in  one  part,  and  iranslncent  and  brittle  on  the  opposito.  The  dUBntBces  of  the 
several  varieti©>  are  owing,  more  or  less,  to  impurities. 

It  accompanies  other  copper  ores,  in  Cornu  all ;  at  Libelhen,  in  Ilunpary ;  at 
Falkenstein  and  Sdiwatz,  in  the  Tyrol}  in  Siberia,  the  Banaat,  Thuriogia,  &c. 

fa  SomraeiriUe,  Neir  Jersey,  chry«)co1Ui  occim,  asBoetelied  with  led  co|>per  ore, 
nnrirc  rnpj>er,  and  t^rffn  mriia'  hite;'  also  with  similar  ■«^hi*iril Tlllt"*^ 
browQ  uun  ore  in  i^ova  bcoua,  ai  the  ba£>in  of  mines. 


D10PTASE.  Cmuvn 


Rbooibobtttirkl  £iaflraid-M«twli4l«,  4f.  £*nermid  Coppw.  Achirtlc. 


2ST.  Primary  form  :  an  obtuse  rhooibolie- 

dron  ;  R  :  R=126^  17'.  Secondary  form:  fig. 
118,  a' :  a'=95-  48',  a'  :  «-132-^  6',  a  l  a«=120°. 
Cleavage  perfect,  parallel  with  R. 

H.b5.  O.sS'Slirs.  Lustra  vitreoofl — ^indin- 
ing  to  resinous.  Stretde  green.  CWor  emerald- 
green  ;  also  bleirlcish-green,  and  verdigris-grecn. 
Transparent — subtranslucent  JFVoc/urd  con- 
choidolj  uneven.  Brittle. 

Its  constituents  have  been  determined  very  differently  by 
different  chemists.  It  contains,  according  to  Lowitz,  Vauque- 
Ub,  and  Hem, 


Uxyd  ol  Copper 

Silica 

Water 

Carbonate  of  Lime 

Alutniiu 

Masmesia 


66 
33 
IS 


——100,  L. 


V-57 
9»57 

dM 


Ume 

.«>6-99,  V. 


45  10 
3C.H5 
1153 
3-39 

23fi 


H. 


It  decrepitates  in  the  blowpipe  flame,  tinging  it  ycUowish-green ;  in  the  exterior 
ine  it  becomes  Mack,  aM  U  the  interior  red,  but  does  not  melt.  It  fuses  with 
borax,  siring  it  a  green  color,  and  finally  is  redaoed.  laaolable  in  nitric,  but  solu- 
ble vithotit  efferrescence  in  muriatic  acid.  It  aeqnlPBS  negatlTe  de^city  by 
Uriction  when  insulated. 

Ob8.  Dioptase  occurs  disposed  ia  well  de&oed  crystals  on  quartz,  in  the  Kir- 
chese  Steppes  of  Siberia,  whence  it  was  first  brought  by  a  Buchanan  merehant,  Achir 
Mamed.  it  vr<-t5  named  Achirite,  after  this  merchant.  Itia  «aid  to  OOCIII  atReip 
bony  a,  in  Hungary,  asstociated  wilh  electric  calamine. 


EUCBROITE,  Cmjom  snaioms9. 
PlhaeHi  KawH-MelacMle,  M,   fciiliiBiM,  BrwUkmmfU 

258.  Primary  form:  a  right  rhombic  prism ;  M  :  M=117°  2(y. 


Digitized  by  Google 


340  DBSCBIPTITS  MUfSAALOOT. 

Secondary  form :  P  :  a=133^  BG',  t :  a=136o 
4',  M  :  3^121''  2(y.  Cleavage  paraUel  to  M, 
dutinct  FaoM  M  vorticaUy  ftrialed. 

H.=3-75.  G. =3-389.  Ijustre  vitreous.  Streak 
pale  apple-green.  Color  bright  emerald-green. 
Tnoispareiit — transluoeat.  Doubly  nfraets  dis- 
tinctly. Frocture  smaU  oonchoidal,  uaeren. 
Bather  brittle. 

Aeeofdia^  to  Dr.  Tnrner^  tnalysis,  (Schwe^ser's  Jahrtmchf  xr.  S33,)  it  conitlai, 

Peroxyd  of  Copper  47  85 

ArsenicAdd  3302 
Water  18  80=99  67. 

lBtkematnss,itloMiuwster,aadliecoiQe«jrellowi^  Heated 
«»  ehareod  to  a  eeitain  wdot,  It  is  reduced  In  an  Inalant  wiHi  a  Und  of  deilajgjation. 
learinff  a  globule  of  nuuleabje  capper,  with  white  metallic  particles  iltwiBljHlHiJ 
throngboat  the  mass,  which  voiatilue  with  the  continuance  oi  the  beat. 

Obs.  It  occars  in  quartzose  mica  slate  at  Lfbethen,  in  Hungair,  where  it  is  found 
in  ciyalnlt  of  oontiderabte  ^ize,  haying  mneh  wtwwiManfff  to  dioflaee.  lis  tiiTial 
iiABW  la  deriTod  from  fxf^*%  aelir. 


ERINITE.   CypBAi.us  coxcENnucva. 
DyMnale  Hifcw— —  MrtecMWt  HjNkow  0al»-MM«|MnMMli  cT  Ooppw,  flMUMu 

2S9.  Occiin  in  mannmllated  ciystalline  groups,  consisting  of 
cmtcentric  coats  of  a  fibrous  structure,  and  presenting  rough  sur- 
faces, arising  from  the  tprminations  of  very  minute  crystals.  The 
layers,  whicn  are  iheniiielves  very  compact,  are  otten  easily  sepa- 
rable. They  sometimes  present  indistinct  traces  of  what  appears 
to  be  a  rectangular  deaviq^e. 

H.a4*5 — 6.  G.=4-043.  Lusin  almost  dull,  slightly  lesinoiis. 
Streak  ^een,  paler  than  the  color.  Color  a  fine  emerald-green, 
slightly  incUiiing  to  grass-green.  Subtranslucent — nearly  opaque. 
Brittle. 

It  la  eompoaed,  aoGofdiarlo  Dr.  Tuner,  (Phil.  Bflag^  9deer.  fir,  lM,)of 

Oxfii  of  CScraer  99*44 

Aiante  Add  tt'TB 
Ain^tmt  1-77 

Water  MMOO,  Tomer. 

Oas.  Erinite  occurs  associated  with  other  capric  arsenates,  in  the  county  oi  Lun- 
crielr,  iMliad.  It  «m  Am  deacffliad  1^  Htidinier. 
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LIROCONITE.   CYrRALUs  RECTANaru*. 


^PftanaUe  I.(iDeoii*>llata«UM,  Jl,  PrtMiHie  OllvMlia,  or  Irfmltnlir  Cmam. 
AfMBtel*  of  CpHpcf .  LiBMNts,  Wtm,  UmmnktstXur^  Hm$,  Calm  AnmEi* 


260.  Primary  form:  &  rectaninilw  dctahe^ 

dron  or  prism;  M:]M-r>(P  1.1'.  and  119®  46'. 

Smntddiy  fnrni :  <)  :a-7l^  o'.K.     (.'hdiut^^c  par 
nllt;l  wttli  M,  hm  u'ilfi  diinoulty  obtained.  Mos- 
i>ive  grmiular  voiietieci  occur,  but  are  rare. 

H -2^2-5.  G.=2-882,  Bouraon ;  2-926,  Hai- 
diiiij^iT.  Lustre  vitroous,  inclinin*^  to  resinous. 
*^'/rr(i/c  and  f'olor  sky-bluo — vordii^ris-^refri. 
Finrture  imperlectly^  conchoidal,  uneven.  iMearijr 
scctilc. 


Ai  rordiii::  i  >  Clieaevix,  this  mineral  conlaiiM  Ozyd  of  Copper  49,  Axaenfc  Add 

14,  VVaier  35^98, 

An  analysis  by  Thomson  of  some  \m  rt-  ci  vnab,  tliooj^h  nn<^iisfactory,  «$  be  states, 

on  account  of  the  small  quanii:y  ompli  iyi.-(L  'Swi.-- verv  iliijriciii  cninjiosirK)!! ;  ac- 
corrtin?  to  him,  it  cott^tists  oJ"  O.xvi  ol  Cojipor  W  10,  Aimmuc  A<  ii[  ■V^'.V^  Water 
Sti  ti'.t  -KMi  is 

I'il'ioro      blow^piptf  it  l<i^os  iis  rnlor  and  irauspareacy,  emiUi  ai^eu teal  ionics,  sod 
b(  roin.  -  a  i  iack,  niable     I  i  t.  I  'l  tainiiiL:  some  white  metallic  gtoboles.  With  bo* 
tax,  a  <ul  r  U  n  green  i^lubuie,  and  undfirgoes  a  partial  redfictioiiu  It  diaiolTea Hi  - 
ni'ri'-  ni;ii1  u  iituMi;  rffervescpnce. 

<  ti;^.  ( 'i  \>r;tN' ihiv  minrrril  Imvc  rnroly  hfeii  obM-i  ivd  an  inch  in  diamt'ttTj 
Usually  ih<  \  are  quiii  vtn.tll.  Fr  occui'Sj  asifociaied  witii  varioua  ores  ot  copper,  py- 
rites, and  .juartz,  at  Hurl  Ci'ii  iand  and  Hael  Unity,  in  Cornwall;  also  in  minitte 
crystals  at  Herreugniud,  in  fiungaiy. 


PSEUDO-MALAGHtTR  CrnuLoa  nKmiOiiwirs. 


Wwinrtc  BahriNMne-lfalMlitt*,  M,  PflMMtk  OMvmlt*.  Pbocpbate  of  Oopper.  Bjrtfrooi  Pliw 

261.  Prbnnry  form :  a  right  rhombic 
prism;  M:M=3S°  56'.  Stron^Jnru  form: 
Tliis  crystal  is  hemihedrally  mtxiiiitxi,  iuid 
oonsequentlyj  it  has  the  aspect  of  an  oblique 
rhombic  prism ;  P  :  6=90°,  M :  M=141°  4',  the 
supplement  of  38°  56^,  M  :  6=109°  28'.  M 
and  M  heino- considered  the  primary  lateral  |«| 
planes,  o'  and  o"  are  intermediary  planes  on  j 
the  obtuse  solid  angles ;  but  it  viewed  as  '^^cs^^^^'^ 
beveling  planes  of  we  obtuse  lateral  ed^, 
and  the  plane  &  as  replacing  a  basal  edge  P  :  M,  o"  will  replace  the 
obtuse  solid  ansfle.  In  lettering^  the  crystal  accordnirr  to  tiiis 
view  of  it,  we  should  substitute  e'  for  M,  e'  for  o',  a  for  o",  and 
&  for  e,  which  then  becomes  an  intermediary.  Cleavage  appears 
merely  in  indistinet  traces  parallel  to  e  or  the  shorter  diagonal ; 
also  it  is  stated  parallel  to  a.   Imperfect  cryaUMizaiiena :  leni* 

31 


ligitized  by  Google 


242 


DBSCRIPTIVS  MINBRALOOT. 


form  shapes  and  massive,  with  an  indistinctly  columnar  compoai- 
tioQ  and  drusy  surlluse. 

H.=4-75 — 5.  G.=4-205.  Lustre  adamantine,  inclining  to  vit- 
reous. Streak  !?reen,  a  little  pnler  than  the  color.  Color  rnirrald- 
green,  verdigris-^reen,  black ish-green,  often  darker  at  tiie  surtiace. 
Translucent — Bubtraoslucent.  Practwre  small  conchoidal,  uneren. 
Brittle. 

It  contains,  accurding  to  Klaproth,  (Beitrage,  iiL  and  Luno,  (Aim.  Phil.  ^ 
WW,  iiL  119,) 

Ozyd  of  Copper  68-13  63*847 

PhosplMwIe  Add  91-687 

Water  — -^-OB.  16  454==(K)-988. 

It  fuses  readily  in  the  blowpipe  ftame,  into  a  small  Tesicular  metaUuidtl  gkriKlie. 
It  dissolves  without  effervescence  in  nitric  acid;  more  readily  if  heated. 

Om.  Pseudo-malacliiii'  -M  i  urs  in  veins  travfrsing  t^ray-wackc  slate  at  Rhcinbreit- 
enbacb,  near  Bonn,  on  the  Rhine,  and  is  associated  with  qtianz,  and  other  ores  of 
coppw*  ThAinuilTevaiieqrlviMtwilliatUlwUMiitiBHttii^^ 


LIBETHEENITE,  CrpxAun  dtwomo*. 

Dlprismaiic  OlU-eMslMbiU!,  Jir.  Prtomaac  OUvenltc.  Phosphate  of  Copper.  Uydroua  Diptoo«pb«t« 
of  Copper,  Tkom,    Ctttm  FkMplMlAi  IT 

262.  Primary  form :  a  right  rhombic  prism ; 
M  :  M=95°  2'.  Secondary  form:  a  :  a  over  the 
apex  =11P  68'.  Cleavage  very  indistinct  paral- 
lel to  H  and  a. 

Ra4.  3  8.  lAM^efeainoiia.  Streak 

olivf'-irrrcn.  Color  olivp  irr<"fii,  ir*^nerally  dark. 
Subtrauslucent.  Fracture  conchoidal,  uneven. 
Brittle. 

According  to  Bailhkr,  ( Ana.  dei  Mlnet,  viU.  SSI,)  it  eondatoof 

Pho«;r)horic  Acid  98'7 
Oxya  of  Cupper  €S'9 
W«t«r  TM09, 
and,  therefore,  contains  two  parts  of  oxyd  of  copper  to  one  of  acid. 

On  the  first  impression  of  the  heat  ofihe  blowpipe,  it  fuses  inio  a  brownish  giobole, 
which,  by  further  action  of  the  heat,  acquire  ^  a  reddish-gray  color  and mclnUie  Iv^ 
tie,  and  ultimately  yields  at  its  centre,  a  globule  of  metallic  copper. 

Om.  It  occurs  in  cavities  in  qourtx,  usociated  with  c<mper  pyrites  libsdwn, 
Mtr  Ifeoaohl,  in  Hungary}  also  in  mnll  qoantities  near  uonniiudk^  la  GotavnIL 


OLIVENITB.  CrnuLon  aaoDLMv. 

FrtanMleOlhr«*ll«lM]rilB,  M.  Adailv  OUvenlw.  Priamatic  Aneniate  of  Copper,  B^mn**,  Pn*- 
mtUc  Ollvea  Ore.  OHvosll,  JL. 

263.  Primary  form:  a  right  rhombic  prism; 
M  :  110<^  .^(V!  Secondary  form  :  F  .  a- 
136^  15^,  M  :  c^i24o  36^.  Cleavage  in  traces 
parallel  to  H  and  a,  the  former  a  little  the  moat 
distinct.  Imperfeet  erystalUzations :  globular 
andiemfonn  ^apes,  with  indistinctly  columnar 
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Structure ;  individual  columns  straiglit  arid  divergent,  rarely  pro- 
miscuous. Also  fibrous,  curved  lamellar  and  granularly  massive 
varieties  oocur. 

H.=3.  G.=4-2809,  Boumon ;  4166,  Riehaxdwm.  Lustre  ada- 
mantine— vitreous;  of  some  fibroi)??  varieties  pearly.  Streak  olive- 
green — ^brown.  Color  various  shades  of  olive-green,  passing  into 
leek-,  siskin-,  pistachio-,  and  blackish-|Teen ;  also  liver-,  and  wood- 
brown.  Subtransparent— opaque.  PVadure  when  vimble,  eon- 
choida],  uneven.  Brittle. 

It  cooiaios,  according  to  Kobell,  (Pogge&dorfs  Aimalen,  zviii.  24i),)  and  Ricit- 
ardsoa,  (Thomian'k  Mm.  1. 614.) 


Arseni.  A  il  36*71  36-9 

Oxyd  oi  Copper  5C  13  56-3 

Water  3  8-9 

PhosphoHc  Acid  3  36^100,  K.  — »100^  R. 


It,  therefore,  consists  of  two  nam  of  oxyd  of  copper  to  one  of  acid. 
Remains  mialtered  befbre  the  blowpipe  alone,  but  on  ehaicotl  it  tun  trl^  i  Mud 

of  defla^^ration,  and  yields  a  while  metallic  globule,  lrlileh,aa  fteools,  beeomaaeoiT- 
erod  witii  a  red  scoria,   it  dissolves  in  niihc  acid. 

Ods.  The  crystallized  varieties  occur  dlspo(sed  on,  or  coatinr  cavities  of  quartz, 
at  tlie  Cornwall  mines;  aboin  inferior  specimens  at  Abton  Moor.  The  w««4  «r- 
«iM*r,  is  a  tenn  whleb  has  been  applied  to  a  varierjr  presenting  a  soil  velFelpltfcw  mr^ 
face,  anr?  a  light  v;iskin  or  greenish-gray  color,  having  an  saithj  tCltllK,  and  a  IVf 
dialed  ur  fibrous  structure.   It  is  peculiar  to  Cornwall. 


ATACAUITB.  OtnAun  waauuna. 
PilHiataMal  BaknooM-lblKMte^  JV.  BettMriMeerOeppar,  TftMUM. 

264.  Primary  form:  a  right  rhombic  prism:  M : M=97°  20', 
Secondary  forms :  a  rectan^ar  octahedron ;  this  form  is  most 
commonly  presented  by  its  minute  crystahi.  It  also  presents  highly 
modified  rectangular  prisms.    CUawige  pmllel  to  P  perfect ;  less 
.  indistinct  parallel  to  M. 

H.=2-5— 3.  G.=4-43.  Lustre  adamantine — ^vitreous.  Slreak 
apple-green.  Color  various  shades  of  green,  sometimes  blackish- 
green.  Translucent — subtranslueent. 

It  is  composed,  according  to  Proust,  (Ann.  de  Chim.  zxzii.  49,)  and  Klanrotb, 
(Beltrage,  iuTabo,)  of  —»  ^ 

Oxyd  of  Copper  7fr€  TSrO 

Muriatic  Acid  10  6  101 

Water  12  8:^100,  P.  16  9-100.  K. 

It  ia,  titerefoie,  a  chlorid  of  copper^  and  is  composed  of  1  part  of  chlorine  to  6  of 
copper  and  6  of  water. 

It  tinges  the  Mnu-^  ipe  flame  a  bright  green  or  blue,  and  gives  off  nunes  of  mnnatic 
acid  ;  on  chart  la I.  ti>r^  copfxT  is  reduced  to  the  metallic  state. 

Obs.  This  p<  H  V  was  nriginally  found  in  the  state  of  sand  in  the  Atacaraa  de- 
sert, between  Chili  and  Peru.  It  w  said  to  occir  also  at  Remolinos,  in  Chili,  and 
in  veins  in  the  district  of  Tarcpaca.  It  also  invests  some  of  the  lavas  of  Vesuvius, 
being  formed  by  the  action  of  tlw  volcano  i  Schwancnberg,  in  Saiony,  is  another 
reported  locality. 
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It  is  graand  np  in  Chili*  and  sold  voder  the  name  of  ArBenUlo,  u  «  powder  for 

letters. 


COFFER  BilCA.  Cmuum  pouacods. 

RhombotjcdiaJ  tiichlore-Mica,  .V.  Frismiiiic  Oipper  Mica,  J.  RbomboMal  AiwMU  bf  Copper,  P. 
Kupler  Glimmer,  IT.  and  X~  T«riiydnM» INanHiaM of  Ctifpier,  7%on. 

265.  Primary  form :  an  acute  rhombohedron  j  il:il^9^3(K* 
f^econdary  form  :  K  :  a=108°  4(y.  Cleav- 
age highly  perfect  parallel  to  the  plane  a,  a 


mom  miriace  is  gometimee  Btii«ted  in  tri-  ^ 
angular  directions.  It  is  said  abo  to  oecnr 

massive. 

H.=2.  0.^9-5188,  Bournon.  Lnstn  of  a,  pearly,  of  the  other 
faces,  vitreous.  Streak  somewhat  paler  tiiaii  the  color.  Color 
emerald  or  grass-green.   Pradure  scarcely  observable.  Sectile. 

it  eonisbtf,  according  to  Vauquelia  and  CheDeriz, 

Oxyd  of  Covper  39-00  58  00 

Anenie  Aefd  43*00  3100 

Water  17-00-99,  V.         St  OOaslOO,  C. 

It  decrepitale^i  in  the  blowpipe  flamr,  ln<?<*^  its  color  and  tran«5parency,  emits  UWa> 
ical  fumes,  and  fuses  into  a  black  ^'lobule,  aller  lormint;  a  black  spongy  scoria. 

( »ns'.  Till-  Cupper  mines  of  TinL'taiii^,  Wheal  Gorland,  and  Wheal  Unity,  near 
Redru*J),  are  its  priociDal  localities  in  Uorowall.  U  ia  stated  to  have  beea  t^eenred 
in  minate  cryiUus  in  HerreDgnuid,  in  Hungary. 


COPPER  FROTH.    Cv  pkalli*  decrepitax*. 

Priamitic  Eurhlor<>-M)ea,  M.  CuprtfcnMu  CalanlMt  P.  Zloc  BydnM  Cupriiiert,  Ltvg,  XubAp* 
MhBuai.    Copper  Scliauin,  and  Hy4f<0Qf  SeMilwqmiaiBilm  ef  Cbpptr,  Am.  BdraMgma*. 

Pbarniacotiderlie.  Kupaptirite. 

2^)0.  Primary  form :  a  right  rhombic  prism.  Secondary  form: 
the  ])riniary,  with  the  acute  lateral  edges  truncaiod.  Cleavage 
parallel  wiih  P  periecl.    Surface  M  with  horizonial  striae. 

H.»l_l*5.  G.»3-098.  Lustre  of  P  pearly,  of  other  faces  vit- 
reous. Sh  eak  a  little  paler  than  the  color.  Color  pale  apple- 
s:rocn,  and  verdigris-groen,  inclining  to  sky-bhie.  Transhirent- — 
siibtrajislncent.  Fracture  not  observable.  Very  sectile.  Thin 
lamina;  are  llexible. 

It  contains,  according  to  KobcH's  analvses,  (Foggcadoxfi  Annalen,  xrtil.  963,)  of 

specimens  from  PalkenMein,  in  the  Tyrol, 

Arse  111  c  Acid  25  01  25  3G6 

O     !   r  Copper  43  88  43-660 

Water  17-4S 

Caibooaieof  Line  1»6^100l  IMMWIOO. 

It  decrepitates  briskly  in  the  Uowptpe  fiaiBe,  throwing  ofl  tine  Aragments,  whieh 
tinge  the  flame  green,  wackeas,  and  Uises  into  a  steel-gray  globule,  not  cr)-stalline  on 
ita  *n&ee.  Oncliareoal,  it  emits  moisture  quietly,  and  after  a  long  continuaace  of  the 
Uovpipe  heat,  awellt  a  little  ftom  the  citricatiott  of  the  vapor  of  anenlc  With 
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carbonate  of  soda,  an  imperfectly  fluid  mass  is  obtained,  which  contains  a  white  me- 
tallic nil'  '11- 

Obs.  Thiij  mineral  usually  ocean  in  tlie  cavities  of  calamine,  calr  spar,  or  quartz, 
and  accompanied  by  other  ores  irf*  copper,  appcariBg  in  small  a^regated  and  diverg- 
ing: fibrous  grntips  of  a  palc-«»reen  color,  and  possessing  a  delicate  silky  lustre.  It 
has  been  observed  in  the  Bannat;  at  Libethen,  in  Hungary:  Kerzscbinsk,  in  Siberia} 
adnntfts,  in  the  Tftci',  8a«Uield,  in  Thwringiai  and  Mat]iick»  in  I>eil9Bhii«. 


BROCHANTITE. 


£Mf,  AmorrULVIILMLieM. 

267.  Primary  form:  a  ri^ht  rhombic  prism ;  M:Msll4^2(K. 

Secondary  form  :  the  annexed  figure ; 
P  :  «-14R°  ;?fK,  n  «  (over  P)  =117° 
a :  a  i  adjacent  pluiies)  =150-'  iiCK,  P :  a 
»104o  46'.  Surface  M  blackish,  and 
dull.  Cleavage  in  traces  pwallel 
with  M. 

H.=3o— 4,    0-3-7— 3-8.  Lustre 
vitreous.    Color  emerald-green.  Transparent. 

According  to  Children,  (  Ann  if  Phil.,  2d  ser.,  viii.  241.)  it  consists  of  Sulphuric 
Acid,  Oxyd  of  Copper,  and  a  litilu  Silica,  or  Alumina.  Itojssolres  in  mariatio  acid, 
and  blackens  before  the  blowpipe,  withotit  Alfling. 

A  mineral  from  Rezbanya,  m  Hungaiy,  anahrzed  by  Qusuit  Magntis,  of  Berlin, 
appears  to  be  closely  allied  to  this  species.  He  obtained  for  its  compontlon  Sulphuric 
Acid  17436,  Oxyd  of  Copper  66-935,  Wat-  i  II  nn  Oxyd  of  Tin  3145,  Oqrd  of 
Lead  1-048.    With  thif  species,  must  also  be  united  the  Ki/nigtm  of  Levy. 

Obs.  It  occurs  in  small  but  well  defined  crystals,  with  muachile,  and  native  cop- 
per, at  Ekaiberinenboig,  in  Siberia.  Tlte  iCn«i*g^t*^  was  fiound  at  the  same  loeaUtf- 


VELVET  COPPER  ORE. 

Culvra  VtiluuU,  Jueg.  Ktiprerasrantcrs. 

268.  Occurs  in  short  delicate  fibres,  diverging  from  a  oenlie,  and 
gre^agated  in  spherical  globules.   Color  a  nne  smalt-blue. 

Obs.  It  ocenia  sparingly  at  Moldawa,  in  the  Bannat,  coating  the  cavities  of  an 
earthy  oinrd  of  iron.  From  its  rarityi  the  cbaractera  of  the  ycies  have  not  been  se* 
eontely  detenained. 


JNICKEL  GREEN.  Niccalcb  paAaiNca. 

IMwNttie  or  Hhlni,  nm. 

269.  In  capillary  crystals;  also  massive. 
Soft.   Color  a  fmc  npple-gie^   Streak  grsenish'-white.  FVaC' 
ture  uneven,  or  earthy. 

Accoiding  to  BeMhler,  (Ann.  de  Oh.  etde  Ph.  zUL,)  It  oootains 
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DESCRIPTIVE  MJNSAALOaT. 


Arsenic  Acid  37  29  38*8 

Ozyd  of  Nickel  36-49  16-9 

Water  9MB  flft-ft 

Qzyd  of  Cobalt   =100.  8-5—100. 

Darkens  in  color  before  the  blowpipe.  On  charcoal,  it  ?ives  oatthe  odorof  umiie, 
and  in  the  inner  flame  of  the  blowpipe  yields  a  metallic  DUUon. 

Obs.  It  occurs  on  white  nickel  at  AUemCNBt,  in  OtiqihillJ,  and  is  M^pOMd  10  !«• 
soil  from  tike  decoiapasition  of  this  ore. 


HKRRKRITE.  Niocaum  Hounu. 

870.  Massive ;  renifonn.  Cleavage  in  three  directions,  indica- 
tinff  a  rhombohedral  primary.   Surface  ciured. 

H.»4 — 6.  G.=4-3.  Lustre  vitreous  to  pearly ;  shining  on  fresh 
surfaces.  Streak  yellowish-gray.  Color  pistachio,-  emerald-,  and 
grass-green.  Translucent. 

According  to  Herrera.  it  contains  Carbonic  Acid  31*86,  Telloriam  55-58,  Peroxyd 
of  Nickel  12-32.  On  rlmrcoal,  it  becomes  mj  under  the  actiOB  of  the  blowpipe, 
and  sTolTeS  a  white  ssAoke  which  sdheres  to  the  ehareoal.  In  the  redticine  flame  it 
is  ehanped  to  a  beautiful  grass-green.  Heated  in  an  open  tube,  it  gives  an  abundant 
smoke,  which  adheres  to  the  glass,  and  on  examination  with  a  microscope,  appears 
to  be  compo!»ed  of  innumerable  white  traitspareni  globules. 

On.  k  oeciirs  at  AlbundoiLinMexico^intnasitiaa  UoMtOMaLia  auetaUie 
^■ia,eottiiti«sehlaiy  ofoiMor  laad,iisti««silfw,hiiArflfir,aiidlo^  sIItot. 


URANIC  OCHRE.   Usanauii  ochracecs. 

871.  Earlhy  and  pulverulent.  Color  anlphiir-yellow,  citron- 
yellow  to  brownish  or  reddish-yellow.  When  gently  heated,  it  be- 
comes orange-yellow. 

II  to  believed  lo  bo  Carbonate  of  Un&lnm.   It  eflenresces  in  add,  yielding  a  yel- 
low solution,  which  affords  a  brown  jprecipitate  with  prassiate  of  pottm. 
Oas.  U  accompanies  pitchblende,  in  Cornwall,  aim  in  Bohemia. 


URANITE.  URANALt»  aoAnR4Tt». 


Pfrnmidal  Euchlor«-lfica,  M.  Pjrrmmldat  T'rnniti>,  J.  Vnn  BIir:i  Tuprpo  ph 
■ium,  Tkvm.   Cbalcollle-Uranflimmer,  H'.   L  raiioxyd, //«m.   Urane  Uz/Ue,  i/. 

272.  Primary  form:  a  right  square 
prism.  Secondary:  similar  to  hss.  52 
and  63.  PI.  I. ;  auo  the  annexed  figiiie, 

P  :  e='l45°  32',  P  :  6^=140°  4(y,  P  :  e"= 
137°  P  :  e'''=lll°  SO',  P  :  a'=l34o 
Phillips.  Cleavage  parallel  to  P  highly 
perfect ;  traces  of  e.  Surface  P  smooth,  M 
rough. 

H.=2— 2-5.  G.=3  12,  Champeaux.  Lus- 
tre of  P  pearly,  of  other  laces  adamantine. 
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Streak  somewhat  paler  than  the  color.  Color  emerald-green,  grass- 
green,  sometimes  leck-errceii,  npplt  irreen  or  siskin-green ;  also  gold- 
yellow,  and  lemon-yeliour.  Trcuisporeiit — subtranslucent.  /Voc- 
iure  not  obsemble.  Sectile.  LBtaiiUB  Mtdd  and  not  flejdble. 
In  this  respect,  this  minenl  diflfois  tan  some  green  TorietieB  of 
mica  which  it  sometimes  lesenibles, 

Ii  coQlaios  according  to  Bcrzelm^,  djxd  H..  Fhillips, 

Cornw-ill.  Aulnn.  Cornwalt. 

Phosphoric,  Acid  14  69  14  06  160 

Oxv(l  of  Uranium  62-52  &1 03  6()  0 

Oxyd  of  Copper  819    9  0 

Waier  14-74  16-04  145 

Lime  — -  ft'97   

Silica   =100,  B.  ^100,  B.      0^5=100,  P. 

Specimens  firom  Cornwall  asaally  exhibit  traces  of  arsenic  and  flaofic  acids;  tboae 
from  Avtmt,  of  fhioric  acid  and  ammonia. 

Before  (tie  blowpipe, per  se,  it  becomes  yellow  and  opaque.  It  inluinesces  on  char- 
coal, loses  about  one  third  by  ignition^and  fuses  into  a  black  globule,  exhibiting  traces 
of  crystallization  upon  the  sanace.   With  borax,  it  forms  a  vellowish-green  glass. 

In  nitric  acid  it  dissolves  without  effureacence,  forming,  wnoi  the  acid  is  satnrated 
and  the  mineial  is  pure,  a  lemoB>Te1knr  solvliaa. 

O&s.  Uranite  is  found  with  other  ores  of  vianiiim,  HWiiaUd  irltk  rilver,  tfii, 
and  iron  ores;  occasionally  also  in  beds. 

Gtunis  Lake  formerly  afforded  splendid  crystallizations  of  this  mineral  and  also 
more  latterly*  TiDcroft,  and  Wheal  Boiler,  near  Redruth,  in  ComindL  The  aiskin- 

?een  TwtMj  ooevn  in  mnite  veins  at  8l.  Symphorien,  near  Atitaa,  and  H  8L 
rieix,  near  Limo^  ialPlllioe,  It  <wrat«  Slw  in  Hie  dJatikt*  of  SehMelNIIS  end 
Johanngeorgenstadt . 
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HORN  SILVER.  Cbbatvs  cmwa. 

TL  xnlH-drnl  Pearl  Ki-r:.t(>,  .V.  Murtnt«  of  SlIW.  OllOtM  OTBIlTir.  HMMTS,  ITmi.,  JTcf. 
HonnUber,  Han*.   Argenl  Muriiu«,  H. 

273.  Primary  form:  the  cube.  SrrnfrrJari/  forms:  figs.  2,  3, 
4,  5,  6,  7,  PI.  1.  Cleavage  none,  hnj/i  rfect  crijstallizations  : 
usually  a  strongly  coherent  granular  structure,  rarely  columnar,  or 
bent  columnar ;  often  in  crusts. 

H.=l — 1*5.  G.=5'552.  Lustre  resinous,  passing  into  adaman- 
tine. Streak  shininsf.  Color  pearl-gray,  passing  into  lavender-, 
and  violet-binc  :  nisn  into  <rrayish-,  yellowish-,  and  greenish-white, 
and  into  siskin-,  asparagus-,  pistachio-,  aiid  leek-green.  Becomes 
brown  on  exposure.  Translucent—feebly  subtianslucent.  Frac- 
ture more  or  less  perfectly  conchoidal.  Sectile. 

Klaprolh  analyzdl  a  specimen  from  Suoay,  and  another  from  Peru,  and  obtained 
the  foOiOwiiig  compositioa :  (Bdin^e,  L  132^  and  ir.  10.) 


Silver  67*75  78 

Chlorine  2150  M 

Oxyd  uf  Iron  6  00  — 

Alumina  1  75  — - 

Sulphuric  Acid  (^25=97  25.  —=100. 


The  flame  of  the  candle  ia  snfficient  to  produce  fusion,  and  an  emission  of  fVimca 
of  muriatic  add.  On  charcoal  H  is  easily  rednced ;  and  also  if  rubbed  with  a 
plate  of  moistened  zinc  or  iron,  the  .surface  of  zinc  or  iron  becomes  covered  with  B 
Ulin  film  of  metallic  silver.    Il  is  not  soluble  in  nitric  acid  or  water. 

Die.  Horn  silver  occurs  in  veins  in  clay  slate,  accomj>anying  other  ores  of  silver, 
and  Qsually  only  in  the  higher  parts  of  these  veins.  It  also  has  been  obeerved  with 
ochry  varieties  of  brown  iron  ore;  also  wfth  several  copper  ores,  calcaieoas  and 
heavy  spar,  &.c. 

The  largest  masses,  and  particularly  those  of  a  green  color,  are  brought  from  Peru 
and  Mexico,  where  it  is  associated  witli  native  saver.  It  was  formeily  obtained  in 
the  Saxon  mining  districts  of  Johanngaorgenatadt  and  Freiberg|  hat  is  now  rare. 
A  mass,  weighing  six  and  three-quarter  pounds,  from  this  locality,  is  now  in  the 

Zwin^c'r  collection,  at  Dres^kn     It  nl>n  n-  nrs  in  Siberia  :  at  Kon^sbore,  in  Nor- 
wayi'in  Cornwall,  and  at  Huclgocl,  in  Brittany  :  also  at  Andreasbert;,  in  the  Uartz, 
occnia  an  earthy  variety,  called  by  the  Germans,  Buttermilcherz,  which,  according 
lo  Klaproth,  contains  Silver  34*64,  Muriatic  Acid  8-88,  Alumina  67  08. 
Horn  Silver,  when  fotmd  in  large  quantities,  is  viloiUe  as  wm.  («e  of  ailvar. 


Digitized  by  Google 


CBRATINBA. 


849 


HORN  aUICKSILVER.    C£iutls  atADRATts. 


Mai  V—a-KmiMt  M.   MarUM  of  Meicniy.   Dtehlarid  aT  MwcBiy,  TUm,  Katf «•  Oll^ 


M 

e 

M 


274.  Primary  form:  a  right  square  prism. 
Secondanj  form:  M  :  e»=136o,  M  :  e=168°,  M  : 
e'=129^  32',  e  :  a=I2fr  ry.  Cleavage  parallel 
with  M  very  indistinc  t  <  Occurs  also  in  crystal- 
line coats,  and  of  a  gnuiularly  massive  structure. 

H.=l — 2.  G.=6-&2,  Haidmger.    Lustre  ada- 
mantine.  Streak  white.    Cohr  yellowish-gray, 
or  .'Lsli-o-r.iy,  also  j^rayish  and  yellowish-white.  TrailslUGWt— Cllb- 
traosluceat.   J^Yactture  conchoidai.  /SectUe^, 

Klaproth  found  i(  to  eofilMii  Oxyd  of  MeKiuy  76,  Hvdxoc^rie  Add  16*4,  BnU 

phuric  Acid  7  0.  Artiiicial  calomel  is  c-cimposed  of  Merciuy  8I'74«  a&d  ChloiiDe 
15  'J<> ;  or  two  parts  of  Mercury  to  one  of  Chli>rine. 

It  i>  entirely  volatilized  on  charcoal  before  the  blowpipe,  if  pu^  Mid  IS  thl|B  db- 
Linguished  (roa.  ihe  iprecoduig  Apecdes.  il  is  iniolable  i&  water. 

Ob^.  Thit  jpsinenJ  v  of  eT«n  rarer  oeonrreiMM.tlkan  horn  silver.  Jts  principal 
locality  is  MoschfllancL^l^erg,  in  Deiixpontt;,  where  it  occurs  coating  the  cavities  of  a 
ferruginous  ganyue,  and  .•vssi>ciatod  with  cinn.tbar.  The  crysiais  are  oflxa  large  aiu^ 
Well  defined.  It  has  also  boon  observed  at  the  quicksilver  mSlIB  of  UrSa,  aCMW 
Aiola i  «t  Ali^adea,  ia  Spaiui  and  at  HanK^w^a,  i{&  ^iieo^ 


IODIC  8ILVBR.  Cbuto  foUAtm. 


275.  Structure  foliated. 

Soft  Lustre  resinous.  Streak  semi-metallic.  Color  white— 
yellongriflh-giean,  with  some  block  portions  of  metallic  ailTer»  whieh 
have  a  silw-white  color  when  polished.  Translucent.  Plates 
flexible. 


Some  exneriments  by  Vauqueiin,  detemincfl  ihai  i:  contained  Silver,  Lead,  Iron, 
Itxline,  ana  Sulphur. 

Before  the  blowpipe,  on  charcoal,  it  foscs  immediately,  producing  a  vapor  which 
IliiMB  the  flame  of  a  SDe  violet  c<^,  and  aAiidin^  some  globules  of  lilvvr. 

Obs.  Iodic  Silver  occurs  in  thin  veins  in  steatite,  at  Abarradon,  near  Maia^l, 
in  Mexico.  It  was  fimt  recognised  hy  Vauqaelin,  (Aon.  de  Cb.  el  de  Ph.  xziz.  99,) 
tmmg  aoma  t^nlnum  whiea  M.  Jowph  Tahaiy  brought  from  that  ooaatiy* 


32 


OBDERIY.  OSMEBINEA. 


HALLDYUTB.  Htmk»u»  cnunm. 

276.  Compact,  aiid  Iiaviug  tlie  iisjwct  of  stealite. 

Yields  to  the  nail,  and  may  be  polished  by  it.  G.=1'8 — 
Luatre  waxy.  Streak  white.  Cotor  white,  generally  with  a  bluish 
tint  Subtranslucent.  l^ocfurecojichoidai,  like  that  of  wax.  Ad- 
heres to  tlu;  ton^ie.  Wh*»)»  small  pif^oes  are  put  in  water,  they  be- 
come triuispiiieat,  like  hydrophaue  j  air  is  disengaged,  and  they  in- 
creai»e  iu  we^ht. 

It  cotttaiiu,  aeccndlafto  BatOikr, 

Li«j!a.  Bajronna. 

Silica                          3;»5  46-7 

Aluraina                       34-0  'Mr'.} 

Water                        265=100.  160=996. 

When  ctldnod.  it  loses  one-limrth  of  its  weight,  and  beeooMS  milk-while.  It  is 
readily  diasolved  by  snIpliOTle  add,  which  nnitn  with  the  tlamina,  and  leaves  the 

silica  in  a  gelatinous  state. 

Obs.  Occar2>  wiih  ores  of  zinc,  iron,  aad  lead,  aear  Liege,  and  Lamar.  Also  at 
Housscba,  near  Bajoone.  It  was  first  described  by  Berthier,  and  named  in  compli- 
meat  to  its  discoverer,  M.  Omalius  d'  Hslloy.  According  to  Bmsgniait,  it  lesttlis 
from  the  decompositian  of  a  graphic  granite. 

The  LettziniU:  u(  John,  from  Kail,  in  the  Eifeld,  in  Prussia,  the  Severik,  of  Du- 
foor,  from  St.  St-ver,  in  France,  and  the  PhokriU,  which  appears  in  ike  form  of 
soft  nacreous  scales  of  a  white  color,  from  the  coal  formation  of  Fins,  in  the  Dep. 
of  AlUosin,  Fiance,  are  similajr  oompotmds  with  the  above,  aad  prphebly  laere  v«- 


KOLLYfiiTE.  Htdrolos  iAoujiroBMiK. 

Alanlw  BydieM  aiiMAiSt  l0V'  H^fiiww  TkMHmie  af  Ahwiea,  2«mi. 

277.  Massi\'e  ;  resembling  clay  in  its  general  appearance. 

T.icrht  and  friable ;  H.  sometimes  as  nigh  as  3.  Lustre  of  the 
surface  of  fracture  vitreous.  Color  snow-white.  Translucent — 
opaque.  Adheres  to  the  luiigue.  Uoxdiy  soils  the  fingers.  Frac- 
ture earthy. 
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AeeovSinf  lo  Kkproth,  (BeUnge,  i.  S57,)  and  B«itUar,  (Ana.  dee  MiMi,  ii.  476,) 

Scbemnlts.  Ef^uerre. 
Silica                      14  150 
Ahimiaa                   45  44*5 
Water                       4-3=101,  K.  40-5^100,  B. 

Before  the  blowpipe  it  rei&Ains  nnaltered.  Whea  calcined,  it  g^ves  off  mach 
water,  sepaiaies  into  ootamnar  naMes  like  stafch,  and  loses  vei^ht ;  It  then  will 
absorb  water  wiih  a  slight  noise,  and  Vrome  partly  transparent.  Di<vsol7«a  without 
effervescence  in  nitric  acid,  forminsi:  a  saline  magma  without  crystals. 

Obs.  This  species  wa.s  discuvcretl  bv  M.  Lelievre,  on  the  mountain  E.squerre,  in 
the  Frencli  i^renees.  It  was  aAerwards  found  in  the  ShaA  of  Stephanus,  at  Schem* 
nil;;,  in  Hong^. 


SCARBROITE.  HynaoLtu  ADU£B£}a. 

278.  Massive.  G.=l-48.  Withoui  butrB,  Color  pure  white. 
Fracture  conchoidal.  Odor  argillaceous  when  breathed  on. 
Highly  adhesive  to  moist  surfaces  ;  admits  of  being  pohshed  by 
tiie  nail.  When  immersed  in  water,  it  does  not  become  transhi- 
cent  or  siibtianslacent,  neither  does  it  fall  to  pieces ;  bat  it  in- 
creases in  weight. 

II  eontains,  according  to  Vernon,  Alumina  42-7&,  Silica  7*90,  Water  48-56,  Per- 
<aTd  of  Iron  0-80=100. 

Oas.  It  occors  betwean  laminas  of  ozjrd  of  iron,  in  a  calcaieons  rock  na  the 
eoaii  of  Scarbra 


PYRAROILLITE.  Hmaours  mumacva. 

379.  Massive;  occasionally  presenting  the  Ibrm  of  a  four  sided 

prism,  with  truncated  angles  or  beveled  edges ;  frequently  traversed 
with  minnto  rhiorito  particles.  Color  partly  black  and  shining,  or 
bluish  and  dull.   Kmits  an  argillaceous  odor. 

Consisla  of  Silica  43-93,  Alumina  28  93,  Oxyd  of  Iron  5  30,  Magnesia,  with  a  little 
Oxyd  of  Mannnese  9-9,  Potasit  lO^oda  186,  Water  15^47-99-43.  II  is  entixeljr 
soluble  in  nitric  acid. 

Ob».    Occurs  in  gran  it.    r.caT  Hclsing?^fors,  in  Finland     Tt  '.ras  named  as  above 
Nordensldold,  on  accuunv.^yit  argiUaceoos  odor  wheo  iuiAWd,  ixuin  *»p,>(r«,  and 


GIBBSITE.  Httoolcs  Oianumn. 

280.  Occurs  in  stalactitic  form*;,  often  irregular  and  «?mn11,  form- 
ing a  tuberose  surface.  Structure  ^brous,  the  fibres  radiating  Irom 
the  central  column. 

H.x3— 3*6.  O.^H)91,  Thomson;  3-4,  Toney.  Ltuire  funii, 
SiTMk  wUt».   CWsr  grayish,  or  gmenish-whits.  Tnaslncant. 


2Bd  DBlC&IPttVS  lltmULLOOT. 

Aetot^g  to  Dr.  Tontf  ,  (H^  York  and  Phys.  Ioub.  L  69,)  It  is  composed 
of  Alumina  64-8,  Water  34-7.  Dr.  Thomson  gives  the  following  composition  a*  the 
result  of  bis  analysis,  which  may  have  been  obtained  from  aiess  pure  specimea : 
Alumina  &4-91,  Water  33-60,  Silica  8*73,  Peroxyd  of  Iron  3-93=101  17. 

Qbs.  It  has  been  found  in  amall  qnantitics  in  a  bed  <tf  biown  icon  ore  lit  BielH 
aioiid,MaAf  vhaek  vMfintdiHwracedbjr  Df«  BmmoiM, 


ALLQPHANE.  HtoroliVs  TtHcrm. 


261.  Reniibim  and  massive ;  sometimes  presenting  tracea  of  crya- 
tallization  on  the  siirfncc ;  occasionally  almost  pnlvornlent. 

H.=3.  G.=l-852 — 1-889.  i>«5^re  vitreous,  or  resinous  :  splen- 
dent and  waxy  internally.  Streak  white.  Color  paie-blue; 
sometimes  ^een,  brown,  or  yellow.  Translucent,  ^ochira  oon- 
ehoidal,  and  shining.  Yerf  btittle.  - 

The  following  is  its  composition,  according  to  Stnuneyer  (QUbert's  Annalen,  Ut. 
IflO.)  Wakhner,  and  Bertlii«r»  (Aon.  dee  Miacg,  1836;  is.  480.) 

Tmapvma^wilHij,  PnlTeraicdiwtailf. 
Alumina  dStriKI&  38rl6  m  349 
Bilica  91-993  94-11  91*9  96-3 
Water  41-301  3»-75  U -2  381) 
Carb.  of  Copper  n  or>8  Ox.  Cop.  MS  Mixed  day,  4  7  1-6 
y,^if>fy                 n  7:10  — — 

Snlnb.  of  Lime    0^517    —   

Bjrd.  Peroz.  Iron  O-VKk^lOO,  8.   bIOOM,  W.  bIOO,  B.  «>l<m,  B. 

The  heat  of  the  blowpipe  speedily  deprives  it  of  its  color,  and  renders  it  opaque 
and  pulverulent,  nrodncin^  at  the  same  time  some  i;.:Miiiese«*ncc,  and  tinging  the 
flame  green.  It  aoes  not  f\Di9e  per  se,  but  with  borax  tnelt.'i  readily  into  a  transparent 
and  neatly  colorless  c^lass.   It  fonna  a  jelly  with  acids. 

Ob8.  It  occurs,  lining  irregular  cavities  in  a  kind  of  marl,  at  Saalfleld,  in  Thn- 
ringia;  at  Schneebert;,  in  Saxony;  and  elsewhere.  The  specimens  analyzed  by  Ber- 
thier,  occur  abundantly  in  the  chalk  of  Beauvais,  France  ;  they  presented  a  noney- 
veUow  color.  It  was  tirst  observed  by  Messrs.  Riemanu  and  Roepert,  and  hence  lias 
Veett  called  Riemanniu,  The  ftnt  analjrab  and  deseription  were  made  by  Hofltaun 
and  Stromeyer,  in  1816. 

The  name  of  this  species  is  derived  irom  oXXec,  oM^r,  and  fm*wm^  to  appear  i  in  alio- 
iioii  10  its  duuge  of  a|pearanee  under  the  blowpipe. 

»   *  j 
BOLE.  1| 

282.  Massive ;  structure  impalpably  gramilar. 

G.=sl-6 — 1'97.  Soft,  or  very  soft.  Lustre  dull,  or  faintly  glim- 
mering. Strtak  shining,  or  resinous.  Color  brown,  yellow,  or 
red.  Sttbtranslucent— opaque.  Fracture  perfectly  oonchoidaL 
Feel  gre.isy.  Adheres  to  the  tongue.  Thrown  into  watW)  it  emits 
a  crackling  noisd  and  fills  to  a  powder. 

Owl  Bole  occurs  In  intMOlar  beds,  or  illiinininnul  nodalee  lb  wadBs  tad  tMi 
^,^n  HaUMchwald,  in  at  Stctem  in  SUeda}  and  tt  BheflNobeqB*  in 
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fflSKPENTIHS.  OnDiM  ooMMOim. 


283.  Priviary  jorm:  a  right  recUmuular 
pfrism.  Secondary  farm  :  fite'slSl^  lli^e': 

«'zr:82<>  27',  jy| :  e=*115o  44',  M  :  6'=133^  68',  aj 
a=lU5^  20'.  Clc'ava;^e  indistincl  parallel  to  m 
aiul  6^,  apparent  only  lu  a  strong  light.  Occurs 
usually  massive  J  composition  granukir  mid 
impalpable.  Some  vaneties  have  a  lamellar 
structure. 

IT.-3~4.  G.-2-507;  2-591,  Thomson. 
Lux/re  resinous — greasy  ;  low  flr  jrf  rs  of  in 
tensity.  iStrcak  while,  slightly  shining.  CWu/ 
leek-green  and  blockish-groeu  ;  occasionally,  lighter  shades  of  oil 
and  siskin-ip^een  colors ;  none  bright  On  exposure,  it  often  be* 
conies  yellowish-gray.  TronsluGent^— o|>aque.  Praeiure  con- 
choidal  or  splintery.  Sectile. 


Ii  contaiuii,  according  to  Lycluiell,  Hisiagex,  Moaander,  Vuiaxem  and  tikepanl, 


Silica 

Walcr 

Lame 

AliuninA 

Pruiuxyil  of  Iroa 
Caibouic  Acid 


41  r>8 
11*99 

trace 

2  17 

2  3ii»i^-83,  L. 


41  95 
40  U4 

"Sir 

3  42^100  28,  L. 


4307 
4037 
1-2  15 

0-9S 

1  17 


SI,  H. 


Silica 

Magnesia 

Wirfer 

Protoxyd  of  Iron 
Carbonic  Acid 


42  34 
44  30 

frlH 

0  87=09-97, 


M. 


42fi9 
1  00 


.100- 14,  V. 


4008 
4140 

1 2- 70 


-=99  85,  S. 


The  first  an  analysis  of  a  yelioiw  translucent  s<;rueDtiuti  from  Sji^gruvan,  in 
6TiLrd5|o.  The  aeeond,  of  a  pweloiui  serpentine  (rem  Skyttgmvan,  at  F^hJnn ;  the 
ihird,  from  the  same  locality ;  tho  fourth,  of  an  almost  colorless  variety  from  the 
limoionc  (]unrry  of  Guilsjo,  in  Wcrnicland;  the  two  following,  of  marmolile,  from 
Boh(.kt  n  ;  th<>  la.st  of  the  same  varit-ty  from  Blanford. 

On  exposure  to  heat  it  gives  off  water,  assumes  a  brownish  red-color,  bat  fitMS 
with  difficulty  and  only  on  the  ed»^  With  bocax  it  liMnM  a  cMO-gia-j^,  which  bo. 
comes  ni  arly  white  OD  cooliof  .  With  caibonata  of  aodBi  it  raMS  iato  a  yellowish^ 

brown  enamel 

Obs.  The  translucent  varieties  of  jmpOTtine  have  been  distinguiah^  by  the  epi- 
thet «rr«M«f  or  noUc  «r}yc''/i  nr.  Cmam  seipMUine  baa  a  inoR  eanhf  aiptet,  and 
la  OBIT  siAMmaltteiBiit  or  opat^ue.  T)>e  laamoUie  TWlMy  luB  a  tnadlu'  tfraetnre, 


•  SiUiman's  Am.  IcraniaU  It.  18. 
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and  presents  a  dark  or  light-green,  and  gfreenfeh  or  bluish-white  color.  As  U« 

is  2  5 — 3.    Serpentine  frequently  forms  mountain  masses  in  primitive  repion?. 

Daik-||reen  opaque  crystals  of  serpentine  have  been  observed  in  ihc  i'assa  valley, 
Tyrol;  their  form  is,  ho\i  f  .1  i  u  u  illy  so  imperfect,  that  but  a  few  of  the  faces  in  the 
abore  figure  are  presented  iu  the  ^me  indiviaual.  They  have  been  considered  pseu- 
domorphs,  and  quite  lately,  M.  A.  Uuenutedt,  (Amudender  Physik,  etc.,  1835,  Na 
11,)  has  atlvaiictnl  tlie  hypothesis,  and  supnortff^  it  hy  very  plaosiole  arg^uments,  that 
they  arc  pseudo-crAstals  of  chrj'solite.  tor  aji  LXpl:uiation  of  the  probable  proce^ss 
ill  this  transformation,  see  f  55. 

The  finest  precious  serpentines  come  from  Fahlun  and  Gul^o,  in  Sweden ;  the  Isle 
of  Man;  the  neighborhood  of  Pottsoir,  in  Aberdeenshire  :  Corsica ;  Siberia ;  Sax- 
ony.  Commoii  terpendiie  oecnn  at  liacixd's  Point,  in  Gomirill,  Mid  nanr  oUiier 

places. 

In  the  United  States,  precious  serpentine,  of  alight-green  color,  occurs  at  Piiilllps- 
town,  in  the  Highlands,  N.  Y.,  where  it  is  frequently  intersected  with  narrow  seams 
of  asbestus  ;  also  at  Newburyport,  Mass.,  uid  at  Newport,  R.  L  Near  New  Pane, 
Vt.,  and  Middlcfield,  Ma^s.,  there  are  extrn  ire  fnrmntions  of  serpentine.  At  Amity. 
N.  Y  ,  and  at  Bryan,  N.  J.,  crystallized  vai  letics  ha  ve  t)cen  observed  di^-seminaica 
Ihrou^'h  limestone,  associ<ated  at  the  former  place  with  black  spinel  and  Ilmrnitc  ;  at 
the  latter  with  red  spinel.  The  mannolite  ywrietj  occurs  with  native  magnesia,  at 
Hobokoif  N.  J.,  ana  at  Blandlbrd,  Mass.,  with  scUller  spar.  A  compact  variety  of 
serpentine,  in  many  rr-^p'-cfs  rcscmblini;:  the  marmolile,  has  beea  found  in  scams 
and  irregular  veins,  at  Muidlefield,  Mass.,  at  Ctnjptown,  Hartford  Co.,  Md  ,  and  at 
Amity,  N.  Y.  Specimens  of  precious  serpentine  are  also  obtained  at  the  New  Ha* 
vidi  marble  aoariyi  where  it  occurs  in  the  verd  antiaue  marble  of  that  region. 

A  iidBeraf  has  Men  described  by  Haqsmann  imoer  the  name  of  piert^Ue,  whose 
comp'.)*.it5on  is  very  similar  to  that  of  serpentine.  "We  "would,  therefore,  connect  it 
With  this  species,  till  farther  crysfa!!o«rraphic  observations  show  an  identity  to  be  im- 
possible. iLs  description  is  a.s  follows:  structure  massive  or  fibrous  14  —3  5 — 4; 
color  leek-green,  passing  into  yellow.  Streak  a  Uttle  shining— subtranslucent  to 
Tm  fallowing  are  a  finr  of  lli  aaalyset. 


opaque. 


Silica 
Magnesia 


Water 
Alumina 
Protoz.  Iron 

Protox.  Mang, 
Carbonic  Acid 


Btromer«r. 

41  tk50 
3715a 
147«3 

4  046 
3-347 


•835. 


LyocbnelL 

3344 

1286 
0^73 
»7S 

173=98-46. 


AlaroUi. 
40^04 
39-80 
908 

iii 

4  70=100-90. 


Serpentine  admits  of  a  high  polish,  and  from  its  softness,  may  be  turned  in  a  lathe. 
It  is,  therefore,  sometimes  einployed  as  a  material  lor  ornamenLs,  as  vases,  boxes, 
dec.  At  Zoblitx,  in  Saxony,  Bayreuth,  and  in  Franconta,  several  hundred  persons 
are  employed  in  this  manufacture. 

Chromate  of  iron  is  usually  found  disseminated  through  scrpmtfnr,  r?i  .  ir.n;  it  frr 
quently  a  variegated  appearance,  somewhat  similar  to  the  skin  ot  a  snake.  From 
Ulis  peenliaiiqr  it  xeeefyedils  uiM|  snjwiiliw 


AQALMATOUTE.  Oprnna  nGtriaais. 

PItMaisM.  llli^ila,  mmAL.  IMm.  Utim.  nstsMfc  TSteCliaiMMSb  Jf. 

284.  Massive ;  structure  soraetimes  slaty. 

H.=2;  yields  to  the  nail.  G.=2-815,  Klaproth;  2-895,  Thomson. 
Lustre  waxy,  nearly  dull.  Streak  white  or  CTayish-white,  some- 
what shining.  Color  white,  greenish,  grayish,  yellowish,  brown- 
ish; rarely  also  pink  and  mottwd.  Subtranslucent — ^nearly  opaque. 
Fhieiun  eoane  splintery.  Sactile»  FM  greasy. 
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SUica  St  55  S5  51  5  49-816 

Ahunina  99         33  30  a2i>  39-596 

Lime  9  —  I'm  3  9  6-000 

ProKMcIron        10-6  1  175  IMO 

Prol(n.Masg.  —  —  ttiee.  1'9  <— • 
Potash  7  7  &9S         no  6  800 

Wider  6         3  6-5  5  13  5-5 

The  tptdtmeM  analysed  by  the  above  fhumfatt  were  from  China.  Klaproth  ob- 
tained ven-  np.-trlv  the  same  result  with  a  specimen  from  Narvarr 

Before  t^ie  bi.mpipe  it  whitens,  but  is  infusible.  With  Ixjrai,  it  afl'ords  a  colorless 
glass.    It  dissolves  in  part  in  sulphuric  acid,  leaving  a  siliceous  residue. 

Obs.  Agalnuuolite  ocean  principally  in  China,  where  it  is  carved  into  grotesque 
images  or  pagodas,  and  ehinmeyvpieoe  onuunenii.  Ii  ia  foond  alao  at  Vagyag,  in 
TnaqrlTania;  in  Nonroj aad  Wtim,  iu  km  dMtMleriBtIo  Tuitllei. 


&EROLJTE.   OPHi-ns  aaNiroaitM. 


885.  In  kkbiey-diaped  or  raiiibrm  maans.  SinicCiire  lamellar 

and  compact. 

H.=5J— 2  25.  G.-2 — 2*2.  Lustre  vitreous,  or  resinous.  Streak 
white.  Color  white,  green.  Transparent — translucent.  Fracture 
conchoidal.   Feel  greasy ;  does  not  adhere  to  tha  toogua. 

eoBlaiiis,  acooiding  to  Pflifi; 

Silica  37-95 

Alumina  I9'I8 

Magnesia  1603 

Water  31^)0=97-15 

Kerolitc  occurs  at  FrankeBstcin,  in  Silesia^  and  at  ZSblitz,  in  Saxoay;  associated 
at  each  liH  ality  with  serpentine. 

A  variety.  DermaHn,  is  described  by  Briethaapt,  as  occurring  on  serpentine  at 
Waldhelm,  ui  Saxony,  in  reniform,  rarely  glotralar  names,  and  ano  in  thm  coatings 
and  crust.*:.  H.— 2  G.=2^136.  Lustre  resinons  Strmk  straw-  or  pen  yellow. 
Color  different  shades  of  green ;  also  dark  livcr-browu.  ^ubtranslucent.  t^act%T9 
coocholdaL  JiMgnsay.  Oklsr,  when  molsttnicd,  argiUaeaoos. 

■ 

KILUNITB. 


286.  Occurs  in  irre&[ular  thin  crystals,  apparently  rectangular 
prisms ;  also  in  crystalline  masses. 

H.=4.  G.=2-65— 2*76.  Lustn  yitreoiis,  weak.  Streak  yel- 
lowish-white. Color  grrcenish-gray,  often  tinged  brown  by  oxydof 
iron,  or  from  decomposition.   Faintly  translucent. 


It  contains,  aeoocdiag  to  Barker,  Ldnnt,  lad  Blythe, 
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ft  Uflft^ea  before  the  blowpipe,  faitmneirfa,  and  fuws  wMi  little  dlikulty  into  a 

white  enamel ;  with  carbonate  of  soda,  it  fbsts  into  h  transparent  glass. 

Obs.  Killiniie  occurs  at  Killiney  Bay,  near  Dublin,  where  ii  exists  in  eranile 
vein'-,  near  their  junrtion  with  mica  slate.  Its  a.ss(K  iate  minerals  at  the  loeuity  are 
Mwdumenei  quanz,  feldspar,  and  gamet.  lis  crystals  have  sometinee  a  Icngib  of 
»mr  laebea  or  nore,  and  a  breadlK  and  Odckaam  of  dMMt  aa  Ineh.  Thtf  doaelf 
naeBBblB  milmiiMm  jn  th^r  iwtomai  anneamioe. 


FTRAIXOUTB. 


TenllkMe  of  MofiiMla,  Tham. 

287.  Primary  form :  an  oblique  rhomboidal  prism ;  P :  M=140° 
49^,  M  :  T=94<>  36'.  Secondary  form :  with  the  obtuse  lateral 
edge  replaced.   Cleavage  distinct  parallel  to  M  and  T ;  also  in  the 

direct  ion  of  e.    Usually  massive,  with  a  granular  composition. 

H.=3  5—4.  G. =2-655 — 2-594.  Lustre  dull,  sometimes  slightly 
ruinous.  iStreak  white.  Color  white,  som^isus  ^pceenish.  Sub- 
translucent — opaque.    Praciure  earthy. 

Ite  Ail0wii««ap|M«UM  «M  Macd  br 


Silica 

Magnesia  9S^3B 

Alumina  3*98 

Lime  5-58 

Proioxyd  of  Mang.  0-99 

Perox.  uf  Iran  0-09 

Water  3-56 

Bttumen,  and  loaa  6>I8m10II. 

Bpfofe  (be  blowpipe,  it  ftrat  becomes  Mack,  tben  wMte  again ;  afterwards  it  tetv- 

aaesces,  and  melts  on  the  edges  into  a  white  enamel.  With  borax,  it  yields  a  trana- 
parent  With  soda,  it  fuses  easily  into  a  transparent  veUowish-green  glaM. 

With  binhosphate  of  soda,  tben  is  a  ali|^  dEsnrescenee,  bat  raslon  ia  obtained  vith 
great  dimcultjr. 

On.  The  only  known  locality  of  prrallolite  ia  at  Stoifoid.  in  the  parish  of  Pir- 

ffas,  in  Finland,  where  it  occurs  in  a  limestone  bed,  with  feldspar,  pvrnxcno,  scapo- 
ile,  moroxite.  and  sphenc.  It  was  discovered  by  Coimt  Steinheil,  and  first  described 
ana  analyzed  W  Noraenskidld.  Its  name  is  from  the  Greek  , /(re,  «XXo(,  other,  and 
JUtWi  s(M«i  in  alluaion  to  the  cliange  of  color  it  experiences  in  the  heat  of  the  blowpipe. 


HYDROUS  8ILI0ATB  OV  UAOmUL 

W6.  Those  an  several  compoonds  wliioh  may  come  under  the  above  general 
name,  whose  titles  to  the  nnk  of  species  an  not  Haitf  detenniaed*  Tluf  an  as 

follow : 

Sea  Foam ;  called  also  Afcersckattm.  and  MagnesHt.  The  specimen  from  Coiilom* 
mien,  thirty  miles  east  of  Pada,  aaaljrxed  by  Berthier,  was  soft,  iraresaible  by  the 
nail ;  bad  a  smooth  and  Qnetoos  Ibel,  and  a  gravish-white,  and  oeeanonally  slii^htty 
.  reddish  color;  when  immersed  in  water,  it  imbibed  it  readily,  and  increased  in  bulk, 
and  finally  formed  a  suit  paste,  without  plasticity,  similar  to  telly.  It  contained  Silica 
M.  Magnesia  ^,  Water  90^1,  Afamiiaa  1*4.  Whea  healed,  it  loaea  its  gnjMi  of 
reddish  tint,  and  becomes  white. 

JMhrwlMHi  of  TboaaoB.  It  oeenrs  at  Blsld  Sehtber,  in  Natolia,  in  a  large  tenra 
six  feet  wide  in  calcareous  earth.  H.=2.  fjuslre  AnW.  Co/or  white.  OpaqtMS.  Prac- 
tun  fine,  earthy.  Surface  smooth,  it  contains  Silica  42,  Magnesia  wfi^Water  83, 
Limafra,  Alomina  with  a  tiaee  of  Maagtacse  HsM,itjim  oat -water 
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KOA  a  fetid  odor,  becomes  liaid  and  perfectly  white.  It  is  employed  for  the  raanufac- 
tm  e  (if  the  b<jwls-  of  Turkey  tobacco  pipes,  and  thiw  supinu  t'-  a  innna-ierv  of  DervLses, 
tisubhshed  near  where  it  is  dug.  The  workmen  assert  tliai  it  grows  again  ju  the  fis- 
sure, and  puff«i  ilself  up  like  froth. 

Qidiuiu,  of  Bertbier,  is  a  red  colored  substance,  which  is  disseminated  through  a 
limestone  deposit,  extending  fromMebnn,  in  Prance,  beyond  the  Tillage  ol  Uuinccy. 
Itmaybf  nbtaincd  pnrn  from  ihr  lim.^>i(>nL',  by  Ircaiinu'-  it  wiili  -^a-Wi-  i>\  mu- 
riatic acid,  it  is  in  lighi  |»ariiclcs  ol  a  caj  miiie-rt  d  co!<ir;  ihis  color  is  removed  by  iieat, 
which  at  the  same  lime  evolves  water.  It  contain.*-  Silica  54,  Magneaia  19,  Protoxyd 
of  Iron  a,  Water  1 7=98.  It  ia  acted  on  inuterfectiy  by  tbe  atroog  ccocentnied  acids, 
whieb  dinolre  che  magnesia  and  troh,  and  leave  the  sQica  In  a  gelatinoua  stale. 


PINIT&  Smva  naauaomia. 

Ulcardte,  Mirwmm. 

289.  Primary  form :  a  hexagon.al  prism.  Secondary  form  : 
the  primary  with  its  lateral  edges  truncated  or  beveled  :  often  the 
bevelinent  is  so  far  extended  as  to  produce  twelve  sided  prisms. 
Cleavage  is  sometimes  apparent  parallel  to  the  base  of  the  prism; 
usually  very  indistinct. 

H.=2-25.  G.=2-7575,  C.  G.  Gmelin,  a  vaiicty  from  St.  Par- 
doux  ;  2-782,  Haidinger,  crystallized  specimen  from  France.  Lus- 
tre resinous,  iucliiiitig  to  pearly ;  glistening.  Streak  white.  Cohr 
gf^Vt  grayish-green,  or  brown.  Opsque,   Fracture  uneven. 

It  contaiiu,  according  to  Gmelin's  analy^i:;  of  a  .specimen  from  St.  Pardoux, 

SiUca  &&'964 
Alumina 

Soda  ■      '        '  0  .'Wri         •      • '  ■"  • 

Pfinxyd  of  Iron  S  ^li  •    ...  ' 

Magnesia,  witb  Manganese  3-700 
Water  I'llOUloO'lOfi.  " 

Before  the  blowpipe  it  whitens  and  fuses  on  the  edges,  but  does  not  meit.  With 
borax  it  yields,  after  a  continued  bla«t,  a  tran.'^parent  globule,  colored  bv  iron. 

A  variety  from  Saxony  is  entirely  unalterable  under  the  blovpine.  It  also  ditkn 
in  composition,  containing,  according  to  Klaproth,  Silica  99'5,  Ainmiita  63-15,  and 
Ox\'d  of  Iron  r/75.    No di.^tiii<  tion  ha.s  het-n  noticed,  howerer,  in  their  fxrnis. 

Om.  This  >-|M!(  if«  was  di."?tinguished  by  Werner,  and  named  liom  the  Pini  gal- 
lery in  the  Schnefherg  mines,  where  it  was  first  discovered.  Prof  Shejiard  lias 
onited  it  with  Mica,  as  a  decomposed  variety  of  this  species.  Its  osually  difficolt 
eleavaare  seems,  however,  to  be  Ineonaiaient  inth  like  supposition  tJiat  it  could  arise 
from  thr  altcrntinn  of  sn  fis^le  antlneval  ismict.  Still  there  is  much  doubt  con- 
nected with  its  speciiie  nature. 

Gieseckite  appears  to  be  but  a  varl^y  of  Finite.  It  occurs  in  hexagonal  prisms  of 
a  grajf  green,  or  brown  color;  imperceptible  cleavage,  resinous  lustre,  and  white 
8tf  eirik.  According  to  Stromeyer,  it  contains  Silica  iff&I,  Alfmiina  33-83,  Magnesia 
1  20,  Oxyd  of  Iron  3  35,  Oxycl  of  Manganese  115,  Potash    CO,  Water  1  R«- n?. 

It  occurs  imbedded  in  decomposed  feldspar-porphyry,  at  the  Puy-(if- Dome,  in  An- 
ver^ne  ;  in  ijrani(e,  at  Schneeberg,  in  Saxonv ;  at  Linsenz,  in  the  Tyi"l  :  and  in 
primitive  rocks  in  Cornwall  and  Aberdeenshire.  Qieseckite  was  brought  from 
Alralliarasiarsuk,  In  the  district  of  JnUanshope,  in  Greenland,  by  the  late  Sir  Charles 
Gie'-eckt',  where  it  nrcurs  imbedded  in  compact  feldspar  or  quartz. 

At  Lancaster,  Mass.,  this  species  uccuis  imbedded  in  quartz,  associated  wita  An- 
datmJte  j  also  at  Haddsm.  Conn.,  with  cbrjwberyl,  ganei,  toimaline,  Ac. 

as 
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PAHLUNITB.  Bnum  acbotomb*. 

TriclMitr,  H.   TrickioKitc,  /'.   Fablania-,  Uiniigtr. 

290.  Occurs  in  six  sided  prisms.  Cleavage  perpendicular  to  the 
axis,  or  parallel  to  the  base  of  the  prism. 

G.«2*6 — 2-7,  Lustre  resincms  or  vitreooi,  Sireak 
grayi8fa*vliite.  Color  giettiy  pining  into  dark-brown  and  black. 
Opaque. 


It  coulain^,  accurdiog  lu  Ilmnger  aud  Wachimeister, 


Silica 
Alumina 
Magnesia 
Protozyd  of  Iran 
Oxyd  of 
Water 


46-79 
29-73 

2-97 

501 

13  5O=101  la,  H. 


44  60 
30^10 

675 

386 

2-24 

y  35=-%  00,  w. 


It  dissolves 


Before  the  biou-pipe  it  bec^^mes  gra^,  and  melts  on  iU  tbinnei>t  edges, 
idowly  with  borax,  yielding  a  glass  slighilv  colored  with  iron. 

Ob*.  It  occai9  in  the  mine  of  £ric  Matta.  near  Fnhlan,  in  Sweden,  where  it  ia 
fimnd  both  muAfTe  and  crystalliMd,  imbedded  tn  chlorite  slate,  and  associated  vith 

copper  pyrlle"--  ^rnl'^na  ntifl  tlirhrnitp  T!n'  rrv-tal^  fr  ihr  ir  highly  perfect  cleav- 
age. aimoKt  invariably  break  iu  parallel  posiUou  wiUi  Uie  siate,  and  thus  present  only 
aecnons  of  Uudr  fona. 


PICROSMINE.  Vnurm  mtcTxHoouot. 


Dib/d(«iu  BiailicsU  of 

291.  Prunary  form:  a  right  rectangular  prism, 
as  deduced  from  cleavage.  Sccatidary  form :  m  : 
e==153^  26',  e  :  ^=126°  62',  m  :  e=121"^  6',  e  :  e 
(over  m)  =68^*  IK  Cleavage  parallel  to  m  perfect, 
to  Si  less  80.  Occurs  also  imperfectly  ciystalline, 
and  composed  of  fine  columnar  or  granular  parti- 
cles. 

H.=2  5— 3.  G.=2  596— 2  G6.  Lusire  of  m 
pearly ;  of  other  planes,  inclining  to  vitreous. 
Streak  white  and  dull.  Co^or  generally  greimiali-white,  some- 
times dark  irn^rn  Sjibtrnnslnrnit  -opaque.  Fracture  uneven, 
scarcely  percepuble  \  of  imperfectly  crystalline  varieties,  splintery. 

Aeeordlaf  to  Bfagtuis,  (Poggvidoff li  Aaaaln,  W.  63,)  it  ecmiaiBs 


\ 

/  ^ 

i 

Id 

c 

M  1 

y 

,  J 

Sillea 

Magnesia 

Alumina 

Peroxytl  of  Iron 

Protoxyd  of  Manganese 

Waiar 


54-88 
0  71) 

\m 

042 


It  is  inflisible  ptr  mtlnA  gim  <nrt  wuer,  beeomas  lint  black,  then  wUte  tad 
tVsqiWtSaidacqiuresaJiardnfiaaegqBltoS.  Itb  8oliiUaiasaltofphMplioniB,«ith 
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the  exception  of  a  skeleton  of  silica.  When  heated  wiih  nitrate  of  cobalt,  n  assumes 
a  pale  red  color. 

O^.  Picrosmine  has  been  found  only  at  the  iron  mine  of  Engelsbarg,  near  Pres- 
niiz,  in  Bohemia,  where  it  is  asRoelaied  with  magnctie  iron  ore.  It  resembles  com- 
mon  a^bestus  in  external  appearance,  bat  was  aistingui5!hed  from  that  mineral  by 
B^dinger,  who  named  it  Picrosmine,  from  *ufit.biZer,  and  6»ii^,  od^r,  in  aiiusion 
10  the  bitter  and  argiUaceous  odor  of  the  moteiM  mineial. 


08MELITB.  Vnunm  sconrouoa. 


292.  In  thin  prismatic  concretions,  sGopi£)rml)^  or  steUularly  ar 
ran^red.    Cleavage  in  one  direction. 


G.=s2-79 — ^8'83.    Lustre  between  pearly  and  vitre- 
ous—of low  mtenaity.   Color  grayish-white,  mdimng  to  smoke- 

gray ;  on  rxposiire,  becomes  daHc  hair-brown.  Translucent.  Feel 
^remy  Odor,  wlien  breathed  upon,  argillaceous.  In  the  mouth 
it  feels  OS  if  about  to  dissolve,  although  no  change  takes  place. 

Ob*.  It  occurs  on  calcarcoui-  spar,  mixed  with  datholite  in  trachyte,  at  Nieder- 
kircheOf  near  WoU^tein,  on  the  RJune.  It  was  first  describe  fay  Breiihaupt.  ha 
naaw  ia  derlnd  fhNB  4ay4,  «4ar. 


NEMALiTE.    JSeajAnrs  ohacii.is. 


A'MiMtf,  SUHnuM's  Joar.  tV.  Ift.  AMtaaduM  MajMMlW  SUIctoas  Hjrdnta  of  MagMila,  71m- 
«MH  «of .  Sqc.  Ttaw.  U.  XL  «M 

293.  Fibrous ;  fibres  slender,  elastic,  sometimes  curved,  easily 
separable. 

H.=2.  G.=2-353,  Thomson  ;  2-44,  Nuttall.  Lustre  silky,  or 
pearly.  Some  decomposed  varieties  have  an  earthy  appearance. 
Streak  white.  Color  grayish  or  bimsh-white,  someiunes  slightly 
yellowish. 

Il  is  composed,  according  to  Thonuon,  of 

Magnesia  61-131 

Silica  l»Ge8 
Peroxyd  of  Iron  6-874 

Water  2^66&.^(m. 

In  the  tiame  of  a  lamp  the  tibrcs  become  opaque  and  rigid,  and  assnme  a  Ught 
brown  tinge.  In  this  state  the  mineral  is  eMUy  reducible  to  a  powder.  When 
nibbed  with  a  niece  of  iron,  the  mineral  phosphoresces  with  a  yellowish  light. 

Obs.  Nemaliie  forms  veins  in  the  serpenUne  rocks  at  Hoboken,  ii^  New  Jestey. 
Tlie  name  ia  derived  Ihm  fi|i%  « lir««i,  in  aUnalon  to  ita  fifa^^ 


NATIVE  MAONBSIA.  Maiaakniw  MaoimicDa. 

Native  liydraie  of  Ma«i»Mi«,  Brace  *  Min.  Journ.  I.  98.    Native  MtgBMla,  a«av.  Ua|B*at« 

894.  Primary /orm ;  tetraxonal.  iSSwondory/orm :  (primary  1) 
a  six  sided  prisiiL  This  form  is  of  raze  oocurrence*  Native  nuig* 
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DESCRIPTIVE  MINERALOGY. 


nesia  generally  presents  large  foliated  plates,  easily  separable.  Tht- 
planes  of  separation,  or  of  cleavage,  are  pe^allel  to  the  base  of  the 
hexngonai  prism, 

H.=l-5.  G.=2-35,  Haidinger.  Lustre  pearly,  iitreak  wliite. 
Color  white,  inclining  to  ^ray,  blue,  or  green.  TransluceDt — sab* 
translucent.   Sectile.   Thixi  lamiuflB  fl^Ue. 


It  coiuiiils  of 


Wftb.       ▼wqHaliD.  Btromercr. 

 A.  


Biagnesia  70  Cl>  75  64  0  66  67  68  345         67  98 

Water  30  80-96  S9-0  3030  29902  30^6 

Proiox.Mang.  —      157  0637 

ProtQX.Inwi  —    25  118  ail6 

Lime  —      0 19   

Billea  —    SN>     


157 


100      lOOOO         97-5        9991       99  030  100*61 

The  fint  of  the  two  analyses  by  Stromeyer,  and  that  bf  Thomson,  were  of  qieel^ 

mens  from  S'wiiinno';^     TIic  otluTs  aif  ;iii;ilyses  of  Hobokcn  specimens. 

Before  ihc  blow  jnpe  ii  btcumcs  upaque,  loses  weight,  and  is  rendered  friable,  but 
does  not  fuse.    It  is  eiitiielv  soluble  in  the  acids  without  efTervesccnce. 

Oaa.  It  occurs  in  consiaerable  Teins  tiaTersing  serpentine,  at  Switkaness,  in  Unst, 
one  of  the  Shetland  isles ;  also  in  the  same  rock  at  Hoboken,  N.  J.,  opposite  the  city 
of  Npw  Ynrk.  iii  vrfn^  whicli  are  snmc1imr«  an  inch  in  width.  This  ndnenl  VU 
first  discovered  and  described  \)\  the  laie  Dr.  Bruce,  of  iScw  York. 


TALC.  Maboabi«c«  aATOiuaeov. 

PriOTWtteTale-llka,  JK  Gimd  Earth.  C^htoHe.  BiaaiJta.  VciMMcaHie. 

295.  Primury  form :  a  right  rhombic  prism ;  M :  Mb120°. 
cottdarff  farm:  it  occurs  in  rectangular  prisms  and  hexagonal 

pintos.  C/ravmre  perfect  parallel  with  P.  IiniKrfcf't  mjstaUi- 
zd/ions:  globnl.'ir  and  stellated  fj;roups  ;  also  massive:  structure 
gramilar,  often  impalpable.  Occasionally  the  particles  are  strongly 
coherent,  and  the  mineral  has  a  slaty  structure. 

H.=l— 1-5.  G -2-697— 2-713.  Z^wfre  pearly.  Some  massive 
varieties  but  slightly  pearly,  or  nearly  earthy.  &(rcak  usually 
white;  of  some  dark-green  varieties,  a  little  lisrhter  than  the  eolor. 
Co/or  apple-green,  passing  into  white,  sometimes  siivery-white  j  also 
inclining  to  greenish-gray,  and  dark-grccn.  Sometimes  the  laminae 
are  bright  green,  riewed  perpendicular  to  the  cleavage  sm  face,  and 
of  a  brown  tinge,  and  less  translucent  at  right  angles  with  this  di- 
rection. Subtransparent — subtransluccnt.  Fracture  of  hij^hly 
crystalline  varieties  not  observable.  Sectile  in  a  high  degree.  Tliin 
laminsB  easily  flexible,  but  not  elastic.   Feel  greasy. 

Several  varieties  of  this  mineral  are  di«iingaished  by  difierent  names: 
Green  Earih  includes  (lie  bluish  or  dirk'green  masses,  imbedded  in  or  costing  the 
earities  of  iiinyifdaloid :  it  is  the  ToU  Zoi^rophiiptf  of  Hariv    Chlorite,  (^J^op^t,  JT'-^n,) 
wap]ilird  to  the  dark-tfrecn  or  brownish  varieii*^;  if  l.iin«  liar  in  its  .siruciure,  it  is 
termed  Foliated  CkUtril'      When  tht-  mas-nivf  vai  ifiv  i>.  sl.ilv,  it  is  named  Ckl 
i>M^.  llai  ihif  Talc,  or  Nacntc,  tonsisfcj  of  loose,  slighUy  cohering puticlet. 
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fated  Talc  includes  the  lig:ht  colored,  and  somewhat  sUitr  varieties  of  common  talc, 

wilh  n  nearly  romi«ct  texture.  Strnfitr  is  applied  to  the  e(»arse  ^ray  and  qrayish- 
grecn  massive  varielies,  having  a  very  greasy  ieel.  The  name  is  derived  from 
mafffat.  VermiculUe  is  a  variety  of  steatite,  composed  of  nUliate  foliated  crystals. 
On  heatiog  the  mineral,  worm-like  proiections  dart  out  on  evenr  side.  These  pro* 
jections  are  eompoeed  of  the  separated  foUs  of  the  cr>'stab,  and  tAe  resoltisprolnMy 
owin?  to  the  vajmnzation  of  water.  Hence  its  name,  froin  vermiculus,  a  liltl/:  xrorrn. 
Pot  Stvne,  or  Lapis  Ollaris,  Includes  the  coarse  grauuUr  specimens,  of  a  dark 
color. 

The  foUowing  are  a  few  of  the  analyses  of  the  difiereat  Tarieties  of  this  qieeies, 
aeeording  to  Vanqnelin  and  Thompson : 


Foliated  Talc. 

Foliatr.1  Tale- 

Cblortt*. 

Siliea 

020 

62-588 

'26  0 

Mngne?>ia 

270 

30^528 

8-0 

Oxyd  of  Iron 

35 

3^848 

43-0 

Alumina 

15 

lft-5 

Water 

60 

3-400 

20 

Potash 

»0 

lame 

mrQ,  T. 

100^384,  T. 

99-6,1 

Trie 

Btaailta. 

.    '  .  1 

Silica 

97-6<S0 

43-320 

Magnesia 

87  216 

25  n?^ 

Oxyd  of  Iron 

4716 

Alumina 

1720 

•1  r>Hi 

Water 

1600 

1063 

Lime 

r944 

t6M 

Nacrite. 

50 
9&0 

n* 

1-6 


Green  Eanb. 
52^0 

60 
930 

7-0 

4-0 

7-5 


lOOO,  V.     99-6,  V. 


10t>756,  T. 


10frl07,  T. 


43-884 
34  144 

9i'9a8 

99  128,  T. 


49-080 

1(5  %  t 
IG  12(1 
7-280 

yy  720,  T.  i 


'A 


Be  fore  the  blowpipe,  some  varielies  lose  their  color,  and  Aue  withdifficnlqr ;  otheiw, 
(ihc  fireen  earth  in  particular,)  change  into  a  blackish  scoria,  and  are  inAtsiUe,  ow- 

in:,'  probably  to  the  absence  rf  pniash  and  magnesia  in  their  eon^lilution. 

Obs.  This  species  is  very  generally  diffused  in  primitive  couulrie.s,  and  in  some 
of  its  varielies,  especially  common  talc,  poLstone,  chlorite  slate,  and  steatite,  forms  ex- 
tensive beds  in  primitive  regions,  which  are  the  repositories  of  several  mineral  spe> 
cie-1,  amooK  which  are  rhomb  spar,  dolomite,  (var.  Wtter  spar,)  magnetic  iron,  apat- 
ti:i\  and  hornblende.  Green  earth  occors  only  in  amygdalioidai  locks.  Nacrite  has 
been  observed  in  veins  of  lead. 

Anple-^rccn  talc  occurs  in  large  foliated  masses,  in  the  island  of  Uust,  one  of  the 
Shetland  Isles;  also  in  the  Gmnermoimiain,  in  Saltzbarg » and  in  the  Vallais.  Other 
foreign  localities  are,  of  er^en  earik,  the  Faroe  Islands,  Tceland,  and  the  Tyrul;  of 
potftvnr,  ti>c  Valais  and  (bisons,  and  "Wald.  in  Siyria;  of  nncritc,  St.  (Jutliard 
and  Monte  Baldo,  near  Veiuua.  The  soapslotu,  whiuli  turiiis  a  vein  in  serneniiiK-,  at 
Lizard  Point,  Cornwall,  when  first  extracted,  may  be  kneaded  like  dough,  t)u(  on  ex- 
posure loses  part  of  its  moisture,  and  becomes  !>tibtran.slucent.  The  above  analyses  of 
steatite  by  Toomson,  are  of  specimens  firom  this  localiqr.  Singular  pstnidomoiphs 
of  «teatite,  imitative  of  quartz  cri-'tfal.  and  also  of  calc  spar,  occur  at  Gopfersgriim, 
in  the  principality  of  Bayreuth,  whirh  were  at  first  supposed  to  be  actual  crystals  of 
stL-atite.  Their  psctidomoipJioai  nature  is,  koway^r,  tx  the  pnsant  dme,  very  gene- 
rally admitted. 

Extensive  beds  of  steatite  occur  in  various  parts  of  the  New  Boeland  stales,  aho  in 

Nr-\v  Jersrv,  Penn'-vlv.': iiirt,  fzr.  A  h:'d  at  SmillifieM,  R.  T.,  affords  a  drlirntc  irreen 
eolumuar  variety  uf  ule,  aud  a  primiiive  linic^uc  in  the  .same  region,  a  white  LTaii- 
iilar  variety.  At  Bridgewater,  Vt.,  a  handsome  green  talc  occurs,  intermingled  with  a 
transparent  massive  dulomite.  Chlorite  is  of  very  frequent  occurrence,  and  the 
chlorite  state  formatioa  is  traceable  fVom  Vermont  to  Georgia. 

Shib>  of  steatite  arc  extensively  empl  n'ed  as  fire  stones  fn  fnmare<>  and  store'*,  for 
whii  li  piirp«>se  il  is  well  adapted,  on  aeeovint  of  its  extreme  iuruvibiliiy,  and  ils  slow  . 
coiidu'  iiou  of  heat,    (ireen  earth  h  employed  as  a  green  color  I'or  jjaiiuinn:  houses, 
and  when  burnt,  it  forms  a  reddish-brown  paint,  which  is  applied  to  the  same  pur-  ] 
pose.  Ycaetian  talc  is  nnd  Aff  temcMliig  olMi^^  .  <^ 


Digitized  by  Google 


ORDER  II.  CHALICINEA. 


MAAGABITE.  Mica  maroarina. 

29G.  F n mar  1/ form :  li  hcxnorann\  pri^jm.    Clenvno-e  hishiy  per- 
fect parallel  with  the  base  of  tlie  prism  j  in  traces  parallel  to  its 
iides.   It  mtiftlly  occurs  in  thin  crystaUine  laminiT,  irregularly 
tersectin*:;  each  otlier. 

H.~3  r> — 4-5.  G.=3-032.  Lvstrc  pearly  on  P,  vitremis  on  the 
other  faces.  Streak  white.  Color  pale  pearly-gray,  passing  into 
rcddish-whtte,  and  yellowish-wiiite.  Translucent — subtraiislucent. 
Rather  brittle. 

It  contains,  accorilinc;  to  Du  Menil, 

Silica 
Alumina 
Oxyd  of  Iron 
Lime 
S<Kla 
Waicf 
Um 

Ow.  Marearite  oeevn  at  Steninjf,  in  the 
and  «n||ag«d  m  foUaled  chlorite. 


BLACK.  MICA.    Mica  >i£:^AU0NA. 

297.  Primary  form :  a  rhombohedron.  It  occurs  usuaiiy  in 
aiz  tided  prieniB.  Geavage  highly  eminent  at  right  angles  with 
the  vertical  axis.    It  is  also  common  in  foliated  masses. 

H.^2~2-5  G.-2'8 — 3.  /,m.<^/?v>  ]>fnrly ;  often  submetallic  on 
the  terminal  faci^  of  tlie  prism  ;  splendent— shininsT.  Streak 
gray,  or  white.  Color  comnwnly  duric-green,  or  brown ;  often  ap- 
pearing nearly  black,  in  thick  manes.  Tnuia|iaxent — opaque, 
sectite.   Thin  laminc  aie  flexible,  and  very  elaetic. 


3700 
40-50 

450 

81*6 

1-94 

1-00 

fi-SOiwIOO. 
Tyrol,  in  priinltlT«  racks,  mixed  «i(h 
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It  contains,  according  to  Klaproih  and  H.  Rose, 


Silica 
Alumina 

Pnjash 

Pf  roxyd  of  Iron 
Oxyd  of  Mang. 
Phwric  Acid 


42^5 
II  5 

90 


=97,  K. 


42-r>o 
mm 

2597 
7-55 
4*93 

7  55=104-5i,  R. 


40^00 
12-67 
1570 
561 

0-63 

2- 10— 95-74,  R. 


Bolbro  the  iilDwpipc,  i(  Ixromes  m  luie  and  f>j>aque;  siimeUmosit  (asrs  into  a  scoria. 

Oivi  This  s}>ct  icN  was  \<mf^  confuuiided  wilh  the  following.  Its  disiincliv*.-  cb4l^ 
act«rs  were  tim  discovered  by  «a  exawinatioa  witb  pokuriicd  U^u^  .tn.wtiick  it  ez- 
Ubiu  Imt  one  axto  of  doable  refinetioo,  er  one  mtoB  ef  rii^»,  a  fMt  itoartafcimt 

with  the  jirimary  form  of  cuinmun  mica.  It  also  (lifters  from  this  speries  iti  it-  .  in 
jK>sitii^tK  a.s  it  contains  ma^'ne>ia,  which  is  nol  a  constitiienl  of  the  lollowinr  s|>cvi<i.-.. 

The  ino?it  reiuarkable  varietits  of  thi.s  species  are  the  dark-colored  hp  irom  Si- 
beria; and  the  deep  brown  and  peJTtiMA  kexiffoaal  prisaM,  ot'  g«i>like  briiliaoey  aad 
transparency,  which  occu|>y  the  ea^Uflt  of  tjte  eie<^«d  lavas  «f  VamvitM. 

The  localities  of  thi.s  sj;  <     '  f  miea  in  the  UAiiatt flitftiy  have  BOl F 
guiikhcd  from  ihiMHi  of  ccunmon  mica. 


COMMON  MICA.  Mjca  «au(uiA. 


298.  Primarif  form:  m  oblique  rhombic 
prism;  M  :  iM=  about  120^,  P  :  M=98°  40.  Se- 
condftri/  form  :  the  primary  with  the  ncute 
lateral  edires  truiicatecl.  M  :  c=120°,  M  :  M  = 
60°.  Clearaffc  eminent  parallel  to  P.  6W*- 
pound  crystah  :  nf  the  Jir$t  kmd^  in  wiuch 
composition  has  taken  |)lac5e  parallel  to  .^T  fn^qnently,  compositkm 
lakes  j)hicos  parallel  to  two  or  more  lateral  [  l  irt'  '^  producing  com- 
pound crystals  of  several  individuals  having  u  j-k  Uated  appearance. 
Im  perfect  cry  stall  tjz  tU  ions  :  occasioually  prci>eut  rough  g-lobular 
forooB,  composed  of  lamellar  particles.  HassiYe  varieties  usaally 
have  a  lamellar  composition,  and  are  often  composed  of  smaU  ag- 

gre2;ated  scales. 

H.=^2 — 2  5.  G.~2-832~3.  i^j/.v/rc  more  or  less  pearl  v.  Sireak 
white  or  gray.  Color  wliitc,  gray,  pale-^jreen,  and  vioiet-yeUow,L 
sometimes  brown  and  dark  oliTe-green.  Transparent — tranalnoeiit 
Thin  laminse  flexible  and  elastic,  very  tongb.  Sectile. ' 

The  analyses  of  this  mineral  give  very  different  results.  The  following  are  a  few 
of  ilieni,  hv  Gmetiii,  H.  Bow,  KoA  Tomer:  the  two  kut  are  of  specimens  of  violet 
colored  mica. 


K(oin  /.iimwaW. 


Silica 
Alumina 
Potash 
Ox.  of  Iron 
Ox.  of  Mane. 
Fhioric  Acid 
Water 
Uliiia 


•t<3  23 
14  14 

4-90 
17-97 

457 


From  DrtwiijtHt. 
4<M0 
31 16 
8-34 
8-65 
1-40 
( 113 
io-87 


I'riim  K  iniito. 

1<;  358 

3(>8U0 
9-290 
4-638 


0-  760 

1-  OiO 


tized  by ' 
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Silica 
Almafiui 

P..ta<h 
Ox.  ul  iron 
Ox.  of  Mane. 
Fluoric  Acid 
W«ter 


4T60 

50-36 

62-354 

37*9(1 

98-30 

fl»345 

960 

904 

6-903 

330 

090 

T» 

36r»3 

0-  56) 

1-  395 

6-069 

4^19a«401'096,  R. 

f 


The  irfoiet  varieties  usnalty  oonlain  semtf  per  eent  of  HthUt,  which  is  mostly 

Wartin:'  in  (hose  of  other  coJors. 

toiiunuii  laira  trtut^rally  does  not  fuse  before  ihe  blow])ii>e,  but  only  loses  its  tran.s- 
parencv  ajul  becomes  while  ;  tliose  sjx'ciinfus,  liowt-ver,  which  contain  lithia,  melt 
KBdiJy,  and  at  the  moment,  of  fiisioa,  tinge  the  flatne  of  a  delicate  red.  A  violet  ra- 
riety  occurring  in  small  scales,  has  been  distinguished  by  the  name  lepidolite. 

Obs.  Mica  is  one  of  ihe  cnnstitiient*  of  granite,  and  iLs  associate  rocks,  gneiss  and 
mica  slate.  It  also  occurs  in  more  recent  ae^regate  rocks ;  alw  in  imbedded  crys- 
tals in  cranular  limestone,  wacke,  and  bnsali.  Coarse  lamellar  aggregations  ofon 
form  the  matrix  of  crystals  of  topaz,  turmaline,  and  other  mineral  s-p<>ries. 

Siberia  afl(»rds  lamins  of  mica,  someliiiMs  ezoeedine ayard  in  diameter. 

Fine  enrstallizations  of  mica  occur  in  granite,  at  Acworth,  N.  H.  Goshen  and 
Chesterfield,  Mass.,  aflbrd  rose  colored  crystals  in  granite,  associated  with  turmaline. 
An  emerald  uieen  variety  occurs  at  Brunswick,  Me.,  and  ilie  lepidulilc  varietv  at  Pa- 
ris, of  the  same  state,  where  it  is  intersecte<1  by  erys'als  uf  red  uinnaline:  the  same 
variely  is  also  found  at  Middletown,  Conn.  Hand-some  crystals  ot  a  reddish-brown 
color,  occur  at  Greenfield,  near  Saratoga,  N.  Y.,  in  the  granite  vein  that  contains 
chrysoberj'l,  turmaline,  and  crystals  of  feldspar :  these  crystals  when  viewed  acro«« 
the  axis,  havea  rich  oil-irreen  color.  Near  ihc  iron  mines  of  Mnn roe,,  at  GremuiKKl, 
N.  Y.,  highly  perfect  crystals  of  a  large  size  and  a  dark  greenish-black  color,  are 
contained  in  a  vein  about  a  foot  in  width.  The  form  is  an  obUi5%  oblique  rhombic 
prism.  Perfect  crj-stals  of  a  small  size,  occur  in  the  limestone  of  Orange  C«>.  N.  Y., 
associated  with  spinel  and  Brucite.  A  yellow  variety,  somewhat  copper  colored,  is 
fonnd  in  six  sided  tables  of  larL;e  si/e  at  TIcndersoii.  JclTersori  Co..  S.  Y.  A  dark- 
brown  variety  occurs  near  AJi>i  iah,  u{>uu  Luke  Ciiamjilam,  in  plates  of  moderate 
size.  Black  crystals,  presenting  a  hexagonal  form,  occur  near  Gennanlown,  Penn., 
on  the  ScbnylkiU:  and  on  the  Wilmington  road  near  the  woodlands.  A  green 
rienr  is  found  at  Cfaestniit  hill,  near  die  WichSehoo,  Penn. 

This  *5pccie?:  will  probably  be  divided,  when  the  distinrrtrishimr  cliaracterfstirs  of 
its  several  varieties  have  been  more  studied.  The  oblique  rhoiubic  prism,  m  liich  is 
tbeir  primary,  is,  in  some,  oblique  from  an  obtuse  edge,  in  others,  f  rom  au  acute. 
Further  exaininationB  axe  necessary,  pieviotts  to  making  the  division  which  is  there* 
fore  required. 

When  quite  thin,  the  laminir  nf  mien  .-jre  often  (ranspareni,  and  have  b.-en  used  in 
8iberta  for  wiaiiuws.  It  is  hence  sometimes  called  Muscovy  glai^i.  It  however  soon 
loses  its  transparency  on  expofsure,  and  is  hot  a  poor  substitute  for  the  valuable  pro- 
duct of  art  in  general  use.  It  is  also  used  on  board  the  Russian  naval  vessels,  as  it 
is  less  liable  to  fktctnie  wldi  Ihe  coneusilon  prodniMd  by  the  discharge  of  heavy 
axdUeij. 


BCHILUBR  SPAB.  ^srujmm  ScntLBai. 

DlaiomouK  Schiller  Spur,  Af.  Bjfdrona  Birillesie  of  MaenMia,  7!lMi.  OlMfiiF.  Ktrsttn.  BcMller- 
•teln,  If.  TBlkirtippr  DiallBf,  Buu.  Bpatb-Cliaioyaat,  Dialtage  MttSllolde,  (in  pan,) /f. 

299,  rrimary  form:  an  oblique  rhomboidal  prism;  M  :  T- 
between  135°  and  145"^.  Cleavage  in  two  directions,  in  one  of 
which  it  is  higlily  perfect  and  easily  effected ;  in  the  other,  it  ap- 
pears only  in  traces.  It  usually  occurs  in  hioad  separable  lanmue, 
dissrauiuitel  in  serpentine. 
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H.=3-5 — 4.  G.=2 — 2-652,  Kohler.  Lufttrp  nirtallic-ponrly  on 
cleavao-p  faces,  indistinctly  vitreous  on  tlic  otlier  faces.  AV/ra/j 
grayisli-white,  inclnung  a  little  to  yellow.  Color  olive-  and  black- 
uh-green,  inclining  to  pinchbedc-brown  upon  the  face  of  perfect 
cleavage.   Subtranslucent   jFVoelttre  uneven,  splintery.  Sectile. 

Its  cutnposiiion,  as  determined  bv  Drapier,  (Jour,  de  Ph.  Ixii.  48,)  and  Kohler, 
(Pogg«nd.  Annaleii,  ii.  19^)  i$  as  follows^ 


Silica  41  43-900 

Maguesia.  99  99  866 

OxyA  of  Iran  aadCliroiiiiiim  14  13^1 

Water  10  19-436 

Alumina  3  1*2H0 

Lime  1  ^(Ai 


Proiox.  Manganese  — «98,  Drapier.      0535-  99  G6,  Kohler. 

In  the  flame  of  the  blowpipe,  supported  by  platinum  forceps,  at  gives  off  water  and 
becomes  of  a  pinchbeck-brown  color ;  the  lustre  is  rendered  still  more  metallic  ;  in 
this  manner  thin  jiieces  become  attractable  hv  ihu  maj^et.  Ftision  of  ific  iliitiii<--t 
edxes  only  can  be  effected  by  the  blowpipe  aioue.  With  borax,  it  fuses  wiih  ililii- 
cnillj}  the  bead  on  cooling  has  a  slight  emerald-green  tinge  in  consequence  of  the 
presence  of  chromium.  The  same  phenomena  are  exhibited  with  biphosphate  of 
soda,  and  a  skeleton  of  silica  is  leA.  With  carbonate  of  soda,  it  does  not  fu5e,  but 
exhibiLs  onplalinum  foil  the  presence  of  manganese. 

Obs.  Schiller  spar  occurs  at  Baste,  in  the  Forest  of  Harzeburg,  in  the  Hartz, 
where  it  uccius  miked  with  massive  serpentine  in  greenstone  At  Blandford,  Mass., 
*  blackish-green  ▼arieiy  ia  met  with,  Maociated  with  serpentine  and  marmoUf ;  also 
near  Wcstfield,  lian. 


BRO^ZITE.  PHriojNius 


Heml-priimatic  Schlller-fpar,  JV. 
Fibra-Laminaira  Miiallolde,  M. 


■cUnsrSfsr,  (la 


\ 

P 

IB 

1 

300.  Primary  form:  an  oblique  rhombic 
prism ;  M  :  M=94°  or  86°.  Secondary  form  : 
P:e==106S  M :  e«1330,  M :  e»137o  Cleavage 
very  perfect  parallel  with  P  ;  indistinct  parallel 
with  M  and  the  diafronals  of  the  prism.  It  is 
commonly  found  imbedded  in  its  matrix  in  crys- 
talline masses,  which  cleave  with  facility  into  thin  laminae. 

H.s4 — 6.  G.«3*261,  a  brown  variet7  from  Bayreuth.  LuHre 
metallic-pearly,  often  resembling  bronze.  Streak  grayish,  corres- 
pondinf;;^  to  the  color.  Color  several  shades  of  dark  green  ;  liver 
and  piiiclibcck-browu  ;  also  ash-gray.  Translucent — subtranslu- 
cent.   Easily  frangible. 


It  contains 

Silica  6(H) 

Magnesia  S7*5 

Protoxvd  nf  Iron  IM 
Protoxi  of  Mangineie  — 

Alnmlna  — 

Water  <HI6 
Lime 


5,  Klaproth. 

34 


56  813 

29-677 

8-  401 
&616 
2068 
0-217 

9-  195slOO-050^  Kohler. 
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It  assumes  a  lUbter  color  when  lieated,  and  gim  off  water  j  but  i«  infosible  alone 
before  tbe  blowpipe. 

rhjs  Bronzite  occurs  imbedded  in  "terpentine  and  trreerifstonc  rocks.  In  serpen- 
tine, on  Mimtc  Bracco,  near  St-stri,  on  ihc  coast  road  from  Genoa  to  Nice,  thin  spe- 
cies occurs  in  extremely  lar^je  individuals  ot'  a  beautiful  pearly-gray  color;  also 
at  Monte  Ferato,  near  Florence,  and  in  many  other  places  alonk  the  Appenuiues, 
brawriie  is  quite  abundant.  It  Is  met  with  alto  tt  Leprese,  is  the  Venetian  territorr, 
and  near  Hnf  and  Beyreuih;  also  ia  thelJsard  dutiict of  Corawall,  where  tt  is 
of  a  peculiariy  dari^-brown  color. 


SEYBERTITE.  Pkylunh.^  SEYECRTUMtis. 

■lyNiltek qwww,  fltUmw**  Am»io«r.  ZZIV.  171.  Pohnsliet  TMim— . 

301.  Occurs  in  foliated  masses. 

H.='l — 5.  G.=3098.  Lustre  metallic  and  metallic-pearly. 
Streak  white,  grayish-white.  Color  reddish-brown.  Subtrans- 
lucent. 

U  contains,  aceoidiiigto  T.  G.  Cleneoa  tad  Dr.  T.  Thomaaii, 


Silica 

170 

1935 

Alumina 

376 

44-75 

Magoetia 

24-3 

905 

Lime 

10-7 

11-45 

Protoxyd  of  Iron 

Pens.  4'80 

Oxyd  of  Manganese 

135 

Zirconia 

205 

Water 

"ie 

•1  55 

Fluoric  Acid 

— =v98a, 

C.  0<XK=-9fi25 

It  iii  infusible,  per  se,  before  the  blowpipe.  With  carbonate  of  soda,  on  borax, 
a  transparent  pearl  is  obtained.   In  the  state  of  a  powder,  it  is  acted  apon  by  the 

nitric,  muriatic,  and  sulphuric  acids. 

Obs.  Il  occurs  at  Amity,  Orange  Co.,  N.  Y.,  in  limestone  bedi;  connected  with 
serpentine,  and  associated  with  hornblende,  pyroxene,  and  iikimbago.  1  t  i  ;  ips 
has  been  supposed  to  be  a  variety  nf  bronzile,  but  the  above  aoaly^ie^(,  though  disa- 

f reeing,  prove  it  to  be  a  distinct  speciea.    It  was  named  by  Clemson,  in  honor  of  Mr. 
lenry  Srvbert.  More  lately,  Dr.  Thomson has aualyxed  it  and  rvamed  U  Hoimeeiie. 
(Hecords  of  Uenerai  SScieoce,  iii.) 


HYPER8THENE.  PaTkuxnia  mxtaixikcs. 
PrUmatoMai  Schiller       JK  Lattaiar  ScfeUtaMpv,  J.  LabndoflKiw  Hstttlinftt  Paaia,  w. 

Dlallaff  Mtialloide,  //. 

302.  Primary  Jurm  :  an  oblique  rhombic  prism :  M  :  M=  about 
930  3(y,  and  86^30'.  Cleavage  pandlel  to  M  and  the  shorter  di- 
agonal;  very  mdu4inct  parallel  to  the  base.   The  crystals  are 

afmosf  invnriaMy  imperfect  at  their  extremities.  A  secondary 
form,  coiisistiiiL^  of  the  primary  with  beveled  acute  lateral  edges, 
is  met  witli  at  Warwick,  M.  Y.    Occurs  also  massive. 

H.s6.  G.s3*389.  ^Mire  bright  metallio-peorly  on  the  cleaT- 
age  foces  parallel  to  the  diagoiiM :  in  other  directions  yitreous ; 
sometimes  silvery,  f^trrak  greenish-Eray.  Color  grayish  or  green- 
isb-black ;  also  cop[)er-red.  Faintly  subtransiuoeut—— opaque. 
Fracture  uneven.  Brittle. 
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Aeeording  to  Klaproth,  it  coauuns 

StUea  64« 

Magnesia  14*00 

Alumina  9^ 

Lime  1*50 

Ozjd  of  Inn  94*60 

Water  I -00 

Manganese  trace.»97'5. 

Before  the  blowpipe,  per  s^,  ft  is  unaltered.   On  charcoal,  it  fuses  into  a  | 
grav  opaque  globule.   \V\ih  borax,  a  jerreeD  glass  is  readily  formed. 

Obs.  This  mineral  was  first  brought  from  the  island  of  St.  Paul,  on  the  coast  of 
Labrador,  where  it  occurs  in  rolled  masses.  At  CndialUn,  Isle  of  Sieve,  a  range  of 
mountains  is  composed  almoat  entiRlj  of  bjfpenilMiie  and  ftUbpar.  It  it  abo  fivnd 
at  Baffin's  Bay. 

At  Warwick,  N.  Y  ,  it  occurs  with  Brucite,  in  the  limestone  formation  with  which 
serpentine  is  a^)ciated.  Its  crystals  are  sometimes  several  inehfl*  loD^  and  half  an 
incli  in  diameter;  in  general,  however,  they  are  quite  minute. 

Hjrpersthene  is  derived  from  Lgt^,  otooe,  and  «0mf,  arengtkt  in  allnsion  to  te 
greater  hardnca*  and  lustre  than  honiUenda,  with  which  it  waa  confounded. 


HEULANDITE.  Vvuumm] 


Rem)  prlimatic  KoapboM-Spar,  M.  Hemi-prbmailc  Zenllir,  Foliai«d  Zeolite,  J.  aod  W.  BUIblte 
  -  -   ,  (la  fait)  Mlttrifeff  Mibm  i/«M.  B»uerMolt^  IT. 


303.  Primary  form :  a  right  rhomboidal  prism ;  M :  T=13(y»  30*. 
Secondary  form :  the  annexed  figure  ;  M  :  a= 
146°,  T  .a=148°  P:  §=111°  56'.  M:e=ll4° 
20*.  P :  a=133°  SS'.  Cleavage  parallel  with  P 
highly  perfect  Its  imperfect  forms  present  some- 
times globular  forms  in  vesicular  cavities;  at 
others,  ihcy  occur  granularly  massive. 

H.=3  »— 4.  G.=2-2,  Haidmger ;  2- 195,  Thom- 
son, a  crystal  from  the  Faroe  Islands.  Lus- 
tre of  P  perfect — pearly ;  of  other  faces,  vitreous. 
Streak  white.  Color  various  shades  of  white ; 
passing  into  red,  gray,  and  brown.  Transparent 
— subtranslucent.   Fracture  subcouchoidal,  uneven.  Brittle. 

^  J.  c^»l«.  ..  W----,  (Bdi*         «.  1«  »d 


Silica 
Alumina 
Lime 
Water 


I  Caainle. 

69-95 

16-87 

710 

1510=99  11,  W. 


50  T  l'j 
171>-20 

15  400^100  117,  T. 


It  fuses  in  the  blowpipe  flame,  with  a  slight  intmneMenoe,  and  is  rendered  phoa- 
phorescent.   It  does  not  gelatinize  with  aeuv* 

Obs.  Htulnndiic  occurs  pcincfpally  In  ainrgdaloidtlroelB.  It  has  been  fbaad  alio 
in  metallileruus  veins. 

The  finest  .<ipecimens  of  this  species  come  ftou  Iceland  and  the  Faroe  Islands,  and 
also  the  Vendayah  Mis.,  in  Hindoatan.  The  red  Vftrietics  ooenr  at  Campeie,  in  Ster* 
llngshire,  with  stllbite  of  the  sane  color.  At  Arend^l  it  Is  met  with  of  a  brown  lint. 
It  also  occurs  in  the  Kilpatrlfk  hills,  near  Gla.'^gnw. 

At  Peter's  Point,  Nova  Scotia,  it  occurs  in  trap,  presenting  white  and  flesh-red 
ooIohl  mm*  smmrliiffid  with  f^nwMiwitft.  anonhrlUla.  ThomaoBtte.  Ac*:  also il  Gna 
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Blomidon,  and  other  places  in  the  same  region,  in  crystals  an  inch  and  a  half  in 

This  species  was  uamed  bf  Mr.  Brooke  from  Mr.  Henlaod,  of  Ij(»idon,  to  wtunn 
the  science  of  Mineralogy  is  mnch  indebted.  It  may  be  distiagOidMd  from  •tflMle 
tgr  its  ciystaUino  ibrm,  and  its  mora  perfoctlj  pearl/  lustre. 


6T0LBITB.  TnLCAitm  f asaajuua. 


Ummt. 


,jr.  ladlatad  Z«llia,  J.  rwtaiad  Z«illm  flmUSMlHk,  V.  MUt- 


304.  Primary  form:  a  right  rectangular  prism.  Secondary 
form :  the  annexed  figure ;  a :  asllQ^'  16',  m  ;  as 
12(P  W.  Frequently  the  latemd  edges  are  re- 
placed, and  M  :  c=lo6°  SO^.  Cleavage  parallel 
to  M  perfect,  to  m  less  so.  Compound  crystals 
of  a  cruciform  character  are  rarely  met  with.  The 
crystalfl  are  frequently  aggregated  in  the  form 
of  a  sheath.  GlobaUur,  divergent,  and  radiated 
forms,  also  occur,  composed  ofcolutnnar  or  thio 
lamellar  particles. 

H.  =  3-5— 4.     G.  =  2  133— 2  143,    Thomsou  j 
2161,  Haidinger.    Lustre  of  m,  both  as  faces  of 
crystallization  and  cleavage,  pearly ;  of  other  faces 
vitreous.  S(rcak  white.   Color  white  ;  occcasion- 
ally  yellow,  brown,  or  red.  Subtransparent — ^translucent.  Frae* 
ture  imeveu.  BrUile. 


It  contains,  according  to  DimwDi),  (Sdtwdggn'a  Jahrlmdi,  vi.  ISS,)  and  Th4Na> 

son,  (Min.  i.  345,) 


Silica 

Alomiiw 

Lime 

Soda 

Water 


18-75 

736 
2-39 


53500 
1T3M 

iisao 


54  805 
18-906 


Before  the  blowpipe,  it  yields  a  colorless  gliL<ss.  It  does  not  gelatinise  with  aeidS| 
excepi  after  a  long  exposure  to,  and  frequent  boilinx  in  nitric  acid. 

Okb.  Stilbite  occurs  mostlv  in  cavities  in  amyf^^aloidal  trap.  It  is  also  foond  bk 
Some  iHftalliferous  veins,  and  on  tcriinitc  aiul  LMu-iss. 

biilbite  is  met  with  in  great  abundance  on  tlic  Faroe  l?<lands,  ia  Iceland,  and 
the  Isle  ofSkye,  in  trap.  At  Andreasher^^  in  the  Harts,  and  Kongsbcrg  and  Arun- 
del, in  Norway,  it  occun  in  veins  and  beids  of  iron  ore.  Judore,  in  the  Vendavah 
MUi.  in  Hiodostan,  aflbrda  larfe  translucent  crystals,  having  a  reddish  tinge.  Pine 
crystals,  of  a  brick-reil  color,  occur  in  p<«rphyriiic  amvuil.iloiil,  near  Kil|iati irk.  in 
Dumbartonshire,  A  brown  variety  uccur:s  uu  graiutc,  at  the  cupiM.'r  mines  ot  Gu»- 
tafiberg,  near  Fahlun,  in  Sweden.  At  Palridge  Island,  Nova  Scotia,  this  species 
fiifinia  perpendicular  rein  from  three  to  four  inches  thick,  and  from  thirty  to  fiAy 
feet  long,  intersecting  amygdaloid.  Its  enlors  are  white  and  flcsh*red.  It  is  aecom* 
pan  i  ed  w  ith  wine*col0red  carbomaie  of  lima.  The  qweimeu  there  obtained  are  ei- 
tremely  beautiful. 

Stilbite  is  easily  distingiiished  from  the  preceding  species,  by  its  property  of  not 
gelatiniaiiic  with  aeidsj  and  ihim  grP""^  which  it  tnrnetimw  lewmbtes,  its  an- 
perioar  bftrOMflia 
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THOMSONITE.   VuLCANca  Tbomsokuwcs. 


OnhotoBona  KMfhpM-Viar,  M.  MiNlyiw  (to  pMQ  «/ Aif* 

305.  Primary  form:  a  right  rectan::"!''!'  pr 
/o/-;/^ ;  the  aimcxed  figure  ;  M :  e=136^  21)',  m  :  c= 
134^  40',  P:e=126o  a^apo^'e  parallel  to  m 
and  M  easily  obtained.  Imperfect  ctystalliza- 
iims :  columnar  radiated  stnictiue ;  also  amor- 
phous. 

H.=:4"75.  G.=2-29— 2-3697.  Lw^s^re  vitreous, 
iocliiuii^  lo  pearly.  Streak  white.  Color  snow- 
white  ;  impuie  yaneties  brown.  Transparent — 
tranalucent   Fyaeture  uneven.  Brittle. 


(iapHi}^ir« 

Secondary 


^t^oonudus,  according  to  Tiiomson,  (Mia.  i.  315,)  and  Berzeliiw,  (Edin.  Joura. 


SiUca 
Altuniiia 

Lime 
Magnesia 
Proiox.  Iron 
Soda 
Water 


37-560 
31960 
15-096 
1-000 

0  7-30 


38  30 
30-20 
1»&« 


4-53 


Before  t)ie  blowpipe,  it  swelta  up  Uke  borax,  and  beeoBMB  opaqn*  and  aMiv-wUte. 

At  a  high  heal,  ihc  t^A'j^p^  merely  are  roundcf! 

Ods.  Thomsyiiiie  ixciirs  in  the  neiKhborhuod  of  Glasgow,  al  Lochwinoocb,  and 
near  Kilpatricic,  imbeiKlcd  in  an  amyecfaloidal  rock.  It  was  named  by  Mr.  Broote, 
who  first  distinguished  the  species,  inooaor  of  Dr.  Thoiason,  of  Glasgow. 

It  has  also  been  foniid  in  laiig  slender  prism^  of  a  grayish-white  color,  at  Peler^ 
Point,  Nuva  Scotia,  where  it  <k  i-  in  trap,  and  Is  undaled  with  Laniwttile,  apo- 
phyUite,  iucM>iype,  and  other  trap  muterais. 


EDmOTONlTE.  VobCAims  nuuQVAMATOB. 


306.  Primary  form :  a  right  square  priam.  Seetmdary 

a  hemihedriil  crysiul,  the  npix?r  ;md 
lower  b.'Lsal  odtres  of  the  sani  '  l  itr 
ral  face  being  dilfereiilly  iiiotiiiied. 
M  :  e'=154o  34',  ef :  e'  (over  the  summit) 
»:129<>8'.  M : esl36^ 20)^.  e:e(oTer 
the  siimmii)  =92^41'.  CSl&oi^  paral- 
lel to  M  perfect. 

II. =  1 — 4-5.    G.=2-7 — 2-75.    Lustre  vitreous. 


form: 


iStTcak  while. 


Color  grayish-while.    Translucent.  Jlritlle. 


ft  conlains,  according  to  an  impe"'"  ^nalysi.s  by  Dr.  Turner,  Silica  35  09,  Alumi- 
na ^jTiiiii,  Liiiu:  l:2-t»8,  WiUtsr  13  3:^,  anil,  xs  Dr.  T.  M>ppus«t>,  10  or  11 c«au  o^MUMi 
■iiraii  J  the  qoaati^  of  tbe  mineral  antjttctfd  to  aaal|aia  vaa  ao  anall,  thai  Im  ' 
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vnable  to  determiM  in  nature  mora  paiticalarly.  At  a  high  heat,  before  the  blow- 
pipe, it  ru.ses  into  a  colorleaa  maM,  hxrtag  lint  fivea  off  water,  and  beoume  white 

and  opaqup. 

Obs.  Eciiiif^tonile  was  first  observed  1  y  Mr.  Ilaidinger,  in  ^mM  but  distinct  crys- 
tals, on  a  specimen  of  Tbomioiiite  from  Dumbanoaaiure,  in  the  coUectioA  of  Mr. 
fidlngtoD,  of  Glasgow.  It  is  extremely  rare. 

NATROUTB.  Yutoainw  nummcn. 

PrUmatic  Ivouphone-fipiu,  JU.  PriMialic  Zeolite,  nr  Mcaoivpe.  J.  Meaotype,  P.,  Jf.  Fwruo- 
Htb,  .Nauollth,  ir.  OivmUMl   MiUm.  ija(«aUe,  Feviber  Zroliu. 


307.  Primary  form  :  a  rij^ht  rhombic  prism ;  M :  M«91°  lO', 
according  to  Gehlea  and  Fuchs,  aiid  also  Mr. 
Brooke.  Secondary  form :  M  :  e=116°  37',  e  :  e 
(adjacent  planes)=:126o  47',  e :  e  (over  o)-143^  14,' 
e  :  o=l  78^  45',  o  :  o=145o  44',  Brooke.  Other  aeo- 
ondaries  exhibit  only  the  terminal  planes  e,  in  con- 
nection with  tlie  lateral.  The  obtuse  lateral  edges 
are  also  frequently  beveled  or  truncated ;  M  :  « 
(the  truncating  plaiie)=135^  35'.  CUavage  paral- 
lel to  M  perfect  Imovrfett  crffsttMizaUons : 
globular,  diveri^cnt,  ana  stellated  forms,  composed  ^nT^^t)-;/^ 


of  delicate  acicular  crystals,  or  narrow  liuninae. 
It  also  occurs  La  dull  friable  masses,  having  an 
earthy  fracture. 

H.«4-6--5*5.  139-2  2303»  Thomson.   LuHre  Titreoua. 

Streak  gftiY.  Color  white,  inclinins:  to  yellow  or  gray  ;  sometimes 
red.  Transparent — translucent.   /Vac/ur£  uneven.  Brittle. 

The  following  are  a  few  of  its  aiialv>>e'^;  ihe  first  br  Geh)i'o  and  Fuchs,  (Schweig. 
Jour,  zviii.  11,)  the  secondhand  third  by  Thomson.  (Mm.i. 

Silica  480  4«01  47560 

Alumina  2(J  5  23  03  2iH-^ 

Proiondoflnm      O580 

Soda  162  1676  14932 

Lime  —    1-400 

Water  S'MOO.        9-65=»99'48.  10-440»101-332. 

Before  the  blowpipe  it  becomes  opaqne,  gives  off  a  nhosphorcscent  light,  and  melts 
into  a  glassy  globule.  It  dissolrrs  in  the  adds,  aua  forms  a  thick  jelly  ^  this  will 
even  take  place  all  r  :):>  mineral  has  been  exposed  to  a  red  heat.  It  becomes  elec* 
trie  by  beat,  and  someiimes  abo  ])l>(>sphoresce$. 

One.  Nslrolite  was  originally  included,  logclher  with  several  other  species,  under 
the  general  name  of  Zeolite.  From  these  it  was  distinguished  by  Haiiy,  who  de- 
nominated it  mesotype.  Since  then  it  has  been  discovered,  both  by  analysi^i  and  crjrs- 
tallographic  Lonsi<Irrntii)ii>;,  that  the  sp«'r  it'>.  IIl<•^()tyIn?,  in<'liul<-ii  Iwo  distinct  min- 
erals; one  of  which  was  ideutical  with  nalrolUe,  a  mammillary  uiimt.t!,  irom 
Hbgan,  so  named  by  Klaproth,  and  the  other  was  named  uoUdu.  Suli  anotbrr 
species  has  been  made  on  crystallograplUe  examination,  which  retains  the  old  naoM, 
mesotvpe. 

Natrolite  occurs  in  cavities  in  amygdaloidal  and  vnlcanie  nek^  associated  wiA 

analcime  and  chabazite. 

Auvcr^nc  ;  the  grausUin  of  Aussig,  in  Bohemia;  the  tnp  roelcs  of  Kilmalcolm,  in 
Renfrewshire  and  Olenarm,  in  the  cooaty  Antrim,  are  some  of  its  foreign  local- 
ities i  atao  E^fon,  the  Fkssa  vallef .  where  it  is  met  with  in  radiating  groups  of  a 
flac  Md  color. 
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TTatrolitc  is  met  wiih  in  the  trap  of  Nova  Scotia ;  also  in  the  Mme  rock  ai  Cbesh- 
irt-,  Conti.   At  Washington,  CoiiB.,  it  ia  stated  to  occur  in  aeams,  between  horo- 

blende  and  gneiss. 

Natrolite  is  so  called  from  natron,  $oda  ;  alluding  to  the  soda  it  contains. 

The  stelliie  uf  Dr.  Thomson  is  closely  allied  to  ibi.s  species ;  il  is,  however,  some- 
what difierent  in  compisiliun,  and  may  be  entitled  to  the  rank  of  a  species.  It  occurs 
in  .snow-white  stellar  aggregations  on  trK  cnsionr,  near  Kylsyth,  <in  the  banks  of  the 
Forth  and  Clyde  canal.  The  cavities  ol  crj'staLs  are  about  an  inch  in  diameter,  with 
thoii  riicumferences  united  and  cODflLsed.  Lu.stre  silky,  .shining.  Translucent. 
H.=325.  G.=2-612.  It  contains,  according  to  Thomson,  Silica  48465,  Lime 
30-96,  Magnesia  5  58,  Alumina  5  301,  Proioxyd  of  Iron  3  534,  Water  6>  106-^99-948. 
It  fines  Into  a  whlio  enainel  tMtofe  the  blowpipe. 


MESOTYPE.    Vl-lcanls  peritomus. 


Perltomnu*  Kmiphoiie-Ppnr,  ffaid.    Zeotith,  II'.    Mwwtype,  (In  ptrt.) 

308.  Primnnj  form  :  n  riifht  rhombic  prism  ;  M  : 
M=9l^  28',  Huidmger.  Secondary  form  :  the  an- 
nexed fifrare.  Cleavage  parallel  to  M  perfect.  Oc- 
curs also  fibrous,  in  stellated  or  divergent  groups, 
and  occasionally  compact ;  also  at  times  pnlvt-nilrnt. 

H.=5 — 5-5.  G.=2-2 — 2-3.  Lustre  vitreous.  Streak 
white,  or  grayish-white.  Color  white,  sometimes  in- 
clininir  to  ^ray,  or  red.  Transparent — ^translucent 
F\raeture  of  compact  varieties  splmtery. 


Its  constituents  are,  according  to  Gehlen, 
Silica 

Alumina 

Soda 
Lime 

Water 


MM 

1970 
1509 
1-61 

9H3 


100-09. 


M 


Before  the  blowpipe  the  cry.stals  become  opaque  without  intumescing,  and  form  a 
gla.Hsy  globule.    Willi  borax,  fusion  is  obMinni  with  difficulty. 

Om.  Mcsotype  occurs  at  the  Faroe  Islands,  forming  diveigent  0>onv«  io  the  re- 
sicalar  eavltfes  of  an3n!da1oid ;  also  in  the  trap  rocks  of  the  Oianrs  Causeway,  in 
ver\'  dt'licaic  acicular  cry--'alli/.itions,  and  aggregated  in  rodiatiii^,'  form.*!.  Il  is  met 
with  in  trap  lui'a,  asM>ciaied  with  aualcime,  at  Monlecchio  Mageiore,  in  the  Vi- 
centine;  ud  ia  the  more  andemof  the  Yesaviaii  lavis, in  smuf  aUkjr diverging 
toils. 


8COLBC1TB.  YmcAHm  cribpams. 


MMMype,  (to  fait) 


309.  Primary  form  :  a  right  rhombic  pfism ; 
M  ;  25'.    Secondary  form:  the  primary 

with  the  acute  lateral  cdg-ps  truncated  ;  also  with 
the  terminal  edges  replaced  so  as  to  forma  four 
sided  pyramid  at  the  extremity  of  the  cr3rstal. 
Compound  crystaU :  similar  to  the  annexed  fig. 
The  crystals  are  commonly  slender,  and  occur 
intorlaciii^  one  another,  or  in  diverging  groups. 
Scolecite  is  also  found  iu  radiating  masses,  and 
oceasioniilly  compact 

'6.  0.-2-214— 2*27.    Livlrs  vitn- 
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ous,  inclininff  to  pearly.  SirecJc  white.  Color  white.  Trana- 
parent — ^translaceDt 

n  ooniaiiis,  aocordiDg  to  Facb«  and  QeUea,  an4  BerzeUaa^ 


Silica  4&49  4«*?5  40-60 

AlamiM  8&S8  34  83  96^60 

Lime  1386  14  30  987 

Water  13  62  13  64  12  30 

8<m)a  0-48i«100-93,F.*O.     0-d9»99  06,  F.  &  O.  540—100^67,6. 

ladM exterior  flame  of  the  blowpipe  it  b^roine'^  opaque,  and  then  curls  up  like  a 
WOim,  ind  finally  melt«  into  a  very  bulky  and  shiuing  slag.  In  the  interior  flame 
this  sfair  fUb  down,  and  is  conveii«l  into  a  veBiealar  and  dishUy  tranalaeeni  bead. 

It  IxT. HHP'S  clfcti  ic  when  heated. 

Ii  disMjlvtis  rradily,  and  forms  a  thick  ^latinous  mass,  with  nitric  and  muriatic 
acids  before,  bui  not  nficr  itraiiion. 

Ob«.  Scolcritc  diflers  from  the  preceiiincr  .species  in  containing  lirae  instead  of 
soda.  A  variety,  con.si<iting  of  a  mixture  of  s(  itlecile  and  nairolitc,  haa  keen  wpa- 
taled  from  this  species  under  the  name  of  virsolite.  In  all  its  important  characters, 
both  the  physical  and  those  obinine<l  by  the  action  of  acids,  it  rescnibies  ^colecite. 

Scolecitc  <H-(  urs  at  Tiegcrhuttuc,  in  the  Berufioid,  Ireland,  where  the  cry.slals 
often  exceed  two  inches  in  length,  and  are  occasionally  a  Quarter  of  an  inch  thick. 
It  has  also  been  met  with  in  amygdaloid,  ai  the  Faroe  blasos,  Siailk;  the  Vendayah 
rooi'^Mitr  Tlindostan;  in  Oteeulaad;  and  at  Pargaa,  Fialaad.  It  occura also  in 
veins  in  Kiiuairick  hills. 

Scdieciie  is  derived  ftom  MMXtf, «  imtm,  In  aUnnoa  to  lis  action  before  the  b1o«^> 
pipe. 


CAHFHOLITE.  YoLcamm 


Kaipman,  J. 

310.  Stractoreeoliiiimar,  radiated  and  stellular,  in  tofts;  particles 
rather  incoherent. 

H.  about  6.  G.=2-935,  Breithaupt ;  2  9365,  Stromeycr.  LuMre 
silky,  glistening.  Color  pure  straw-yellow ;  sometimes  wax-yel- 
low.   Opaque.   Yery  brittle. 


The  following  is  its  composition,  according  to  Stcomqrer,  (UntennichnngeD,  410,) 
and  Steinmana,  (Schweig.  Jonr.  xzv.  413,) 

Silica  36-154  3753 

Alumina  ^(m  26  18 

Protox.  Manganese  19  Ifrf)  17  0{i> 
Proirtx.  Inn               >2  2!iO  6*64 

Lime  0-271   

Fluoric  Acid  1470   

Water  lO-TSMfrTH^BtniBi.  11-36«^10,  Slain. 


It  Intnmeaccs  before  the  blowpipe,  whitens,  and  fuses  slowly  into  a  brown  opaqne 

mass.  With  borax  it  forms  a  transpnrenr  >  which,  in  the  outer  ihune,  aasmnes 
an  amethystine  color ;  in  the  reducing  flame  u  becomes  green. 

Ona.    It  occurs  in  minute  divergent  tufts, disposed  on  granite,  along  with  fluor  and 

Soaru,  in  the  tin  mines  of  Schlaggenwald.  It  was  namM  kty  Weroez,  in  aUusion  (o 
a  color,  ftom      «f ,  jfniw. 
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0TBCI<A8IT&  YoLCAinn  mux, 

DyKlMite,  Cftutt.  OkeniM,  XMtU. 

311.  Structure  delicately  fibrous;  also  imperfectly  fibrons  or 
composed  of  a  congeries  of  minute  crystals. 

H.=4-5— 5.  G.=2-362  of  dysclasite,  Connell ;  2  28  of  Okeiiitc, 
Kobeli.  Lustre  inclining  to  pearly.  Color  white,  with  a  shade 
of  yellow  or  blue ;  often  yellow  by  reflected  light,  and  blue  by 
transmitted ;  frequently  with  an  opalescent  tint  Subtransparent 
— subtranslucent.  Very  tough.   Bxhibits  double  lefractiom. 

Ilk  >  omposiUon,  according  to  ConoeU  and  Kobeli,  is  as  follows : 

Silica  57-69  5«-99  5561 

Lirnc  26-83  26  35  2tJ  5.9 

Water  14  71  ,1700 

Soda  0-44    — - 

Proioxyd  of  Manganese  0  '22   ;   

Pota-^h  oaa    I  » 

J      x  (iofliwi  032    i 

Alumina   =^100  5-1,  C.   =99  yu,  K   =99-73,  K. 

When  heated  in  a  g\&ss  lube,  water  is  obtained.  Before  the  blowDipe,  per  se,  U 
becomes  opaque  and  white,  and  Aueson  the  edges.  It  effervesces  witn  carbonate  of 
soda,  and  fases  into  a  sobtnuispareHt  glaaii  wilb  bontz  it  ibras  a  truiapuent 

colorless  gla&s. 

Pieces  thrown  into  muriatic  acid  gradually  become  gelatinons.  In  a  polrNixed 

state,  a  jelly  is  readily  formed. 

Om.  The  dyselaxiu  uf  Connell  was  brought  from  the  Faroe  Islands  bgr  Count 
Varges  Redemar,  of  Copenhagen.  It  was  at  orst  mistaken  for  mesotype.  Okenite 
occurs,  with  other  minerals  of  this  (amily,  in  amygdaloid,  in  Greenland.  Dysclasite 
ia  derived  fnm.     d^f/evUift  and  d^y,  l»  brtak. 


BP18TILBITE.  VotcAWOs 


M 


Diplogenic  Koiiplione  Bpnr,  lltiid.    Kate,  In  Brewater'i  Jour.  IV.  S69. 

312.  Primary  form:  a  riirht  rhombic 
prism ;  M  :  M=44o  SCK,  and  135^10'.  Secon- 
dary form:  M:c=l lavas',  a:l»106oi0', 
a :  a=109°  46',  M  :  a=l22o  y.  CSeavoffe  par- 
allel to  the  shorter  dia^nal  perfect ;  indistinct 
in  other  directions.  Face  M  mostly  uneven. 
It  presents  occasionally  twin  crystals  of  the 
first  kind.  Occurs  also  granularly  massiTe. 

H.=4--4-5.  G.=2'249^'2B.  Lustre  pearly 
upon  the  rlf^ava"^  fnro  •  upon  M  vitreons. 


Sitreak  and  Color 


white.  Transparent — subtraosluceut.   Fracture  uneven. 
It  contains,  according  to  Beae, 


Silica 

58-59 

eo-2S 

Alumina 

1752 

1T3« 

Lime 

756 

a33 

Water 

14-48 

12  as 

Soda 

l-TB-flM. 
35 
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It  froths  in  the  blowpipe  flame,  and  forms  a  vesicular  enamel,  but  eamiot  b6 
ftaaed  into  a  fflotrale.  Borax  dissolves  a  gnat  pan  of  it,  and  foraas  a  ctear  akinle. 
tt  is  also  soloble  in  odt  of  phosphorus,  with  ilie  exetp&on.  «f  a  ilndelnK  of  lOiea. 
It  is  soluble  in  concentnUed  jDuriatic  add,  with  the  exoepiiaai  of  a  toe  gnnvlar 

re&idue  of  silica. 

Ob5.  Enistilbite  is  associated  with  aeotoclie  at  the  Bemflotd,  in  Iaelaad,aiid  k  alao 
foondat  roonah,  in  India. 
This  species  was  M>panled  fVoiiii  atllbitehf  Dr.  G.  Rose,  of  Berlbi,  fnm  whfch  It 

it:  prrfrrriv  ^i-rinrt  in  its  crysfalli7ation  If  is  also  peculiar  in  cihibinn^!:  but  (ine 
srs(em  ui  rings  m  uularized  light,  as  has  been  determined  by  Dr.  Brewster.  The 
doable  reflractMn  or  Hculandtte^ »  alao  mneh  eiealer  than  that  of  the  nlaeral  jut 
described. 


BBEW8TERITR  VcLCAim  BamvriauinTa. 


BrcwMcriCk  Kouplion»-flp*r,  ffaid    Ilrewinerlte,  Brevkt,  Edin.  PUil.  Joar.  VI.  11^ 

313.  Primary  form  :  a  rif^lif  rhomboidal  prism ;  ^^""^"^'^^ 
M  :  T=93^  40'.     Secondary  form  :    M  :  e=1760,  ^^^3^' 
e :  es«l72°»    €lmage  highly  perfect  parallel  to  P. 

H.s5-^*6.  G.=2-l»— 2-432  ;  the  latter  accord- 
ing to  Thomson.  Lustre  of  P  pearly ;  of  other 
faces  vitroons.  Streak  white.  Color  white,  incli- 
ning to  yellow  and  gray.  Traospareat — tranfiiucent. 
Fracture  uneven. 


aoeoidiiigto  Dr.  Thoaaott,  (Blln.  I.  SIfil,) 

Silica  53(V15 
Aiumina  16M0 
Baryta  f-OSO 
Sirontia  9  005 

Lime  aHUO 

14*1»->100'17l. 

Befere  the  blowpipe  it  parta  with  ilt  water  and  beoomcs  onaqoe ;  it  then  ftoths 
and  swells  up,  but  ftuiea  with  dilBealtr.  It  leavea  a  aiUca  ekeleion  when  fined  with 

biphosphaie  o(  soda. 

Xh».  Brewsterite  was  first  oliaenred  at  Stromian,  in  Argyleshire,  where  it  ooem 
anoeialed  with  calcareona  apar.  It  has  sinee  been  diacorcred  in  the  Giants'  Cause- 
way, eoatingtho  cavideiOf  amygdaloid;  in  the  lead  nUnea  of  St.  Tnrpet,  near  Frei« 
haq|,intheBri«pui;  iadwdeputflMStofthe  Mre,  la  Fnnee^  and  in  the  PyroMea. 


MLiiULl  TE.   VuLCJimm  rtABEixiroBMiR. 
yiiWiHbiw  Keefbaei        BM,  BnwHHli  J«wnl|  m  n. 

314.  Primary  form :  trimetric.  Usually  occurs  in  implanted 

globules,  wliich  have  a  flat  columnar  or  lamelhir  structure,  radia- 
ting" from  the  centre.    Cleavage  perfect  in  one  direction. 

H.=^  5.  G.=2-35 — 2-4.  Lustre  sility  or  pearly.  Streak  white. 
Color  grayish  while ;  Bometimes  yellow.  Translucent.  Laminae 
slightly  elastic. 
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ltisconipoBed,accoidingto  Hiainger«iidB«ridiiiig,of 


siiin  4»n  4»eo 

Aliuoiiui  flTOO  2R^00 

Lime  9ilO  1143 

Soda  10-19  5  63 

Waier  ll-Td^lOO-ld,  U.  13-'n>»100-36,  B. 

Obs.  MeMlite  ocean,  coating  the  veaicalar  CArltiea  of  amfgdaloid  and  basalt,  at 
Nalsoe,  in  the  Faroe  Islands,  where  it  is  aasoelated  vfth  ehahuite.  apophylUle,  sdl- 
bite,  and  others  of  the  zeolite  fatnily.   Also  in  Disco  Island,  Greenlud,  iii'A§gi«gft* 

tions  which  bear  much  resemblance  lo  crystallized  spermaceti. 

Mesulite  is  distinguished  from  mesotype  by  its  perftct  single  cleavage  and  peatlv 
hutre ;  from  stilbite  or  Heulandite,  by  it<;  sunerior  specific  gravity ;  and  from  apophyf- 
lile,  by  its  crest  or  fan-like  aggregations,  which  are  never  presented  by  that  mineraL 
When  associated  with  apopli  v  Hiif  or  siilhitp,  ii femn tha  to—Bt itfratiiTTi^ i»qt)iia^jffni^ 
adioiaing  the  rock  in  which  it  is  situated. 

Dr.  Thomson  has  described  a  mineral  under  the  name  of  Harringtonite,  whose 
composition  is  very  similar  lo  that  of  mesolite.  It  constituted  a  vein  about  0  C  inak 
thick  in  an  amygdaloid,  in  the  north  of  Ireland.  Its  description  ib  as  follo«rs: 
Color  snow-white:  texture  compart  arul  (;ir'l)y:  lusfru  like  that  of  tlw 
opaque  j  very  tou^   The  following  are  the  results  of  two  analyses : 

Silica  4-i9G0  41-840 

Alumina  26  8-18  28  484 

Lime  11009  10  681 

Protozydof  Iron  0^680  trace. 

Sodft  5560  fr660 

Water,  with  bice  of  muriatie  acid  lfr98M9>m  1O'S8Ob^8I0. 


OOXiPTONITE.  YobCAins  CoMFtOMUtnia. 


Conplonitic  Koupbone  Spar,  Hmii.    BrtfttUr,  in  Ed.  riiil.  Jouro.  IV  .  lai,  and  V'l.  tlS. 

316.  Primary  form  :  a  ris:ht  rectangular  prism. 
Secondary  form :  u :  e^l^b^  ac,  u :  c=134°  30',  ^-^^-^1 
M:e^20  13'  e:e»176o35'.    dtfaua^c  parallel  ' 
to  ft  and  H,  toe  fint  a  little  more  distinct.    It  fre- 
quently OCCUI8  as  a  coating  on  other  minerala  of 
this  family. 

H.=5 — 5-6.  G.=2-35— 2-4.  iMstre  vitreous. 
8ir«ak  and  Color  white.  Timnspax«at--transla- 
eent  FV-aeture  smaXi  eoDchoidal,  nneven. 

Before  tiie  blowpipe  it  pens  with  some  water,  inttimesces  a  UttJe,  tw^mifg  opeqne, 
and  Aen  fuses  imjwrfoeUy  into  m  venicalar  f  kas.  The  globole,  dUaiiied  with Wt  of 

phosphorus,  contains  a  skclelon  of"  silica,  and  becomes  opaque  on  cooling.  With 
Dorax,  the  globule  is  tran.'^parent  and  vesicular.  It  gelatinizes  when  fxpf>5ed  in 
powder  to  nitric,  or  muriatic  acid.  If  it  has  been  anhyc!  i  li  by  heal,  the  min- 
eral i»  sliU  dijHiulved  by  muriatic  acid,  but  the  tuiica  Mparales  in  a  powder,  and 
does  toot  Kolattnize. 

Coi:iptoniie  was  first  found  by  Lord  Coinplon,  in  the  cavities  of  the  vesicular  lava 
of  Vesuvius,  associated  with  capillary  mesotype,  and  other  species  of  the  genus  Vul- 
canus.  It  has  since  been  discovered  in  basalt,  at  the  Pilaster  Kaule,  near  EisenadL 
in  Hessia;  also  at  Leitmeriu  and  Hauensicin,  In  Bohemia,  forming  a  thin  coating 
00  the  soriace  of  neaoiypc,  and  occupying  the  cavftiee  of  groMileim.  At  the  Cydo^ 

M.i>^^  SiMj^  it  .mm^mtMA  with  mi^Mm^  Phi1!iH*t 


DB*CEIPTtTB  mifSBALOOT. 


APOPHYLLITB.  T«n.CAifi»  avAWwm. 

316.  Prima ly  form:  a  rislit  sqaare  prism. 
JSeamdary  form:  timUar  (o  Eg.  51,  PI.  I.,  also 

the  annexed  fiirure  ;  a  :  a=104^'  2',  P  :  a=119<^  30', 
M  :  a=127^  Another  form,  similar  to  fig. 

51,  PI.  1.,  except  that  the  planes  a,  are  so  extended 
as  to  produce  four  sidea  pyramids  at  eaich  ex- 
tramitjr  of  ttie  crystal.  Sometimes  the  crystals 
are  nearly  cylindrical  and  contracting  in  size  to- 
wardseach  end,  have  a  barrel-like  shape.  Cleavage 
highly  perfect,  parallel  with  P ;  less  so  parallel 
ynih  M.  The  imperfectly  crYStolUne  varieties 
have  usually  a  lamellar  compositioii  in  the  direc- 
tion of  P. 

H.=4'5 — 5.  G. =2-335,  Haidinger,  a  variety  from  Iceland  ;  2-359, 
Thomson.  Lustre  of  P  pearly  ;  of  the  other  faces  vitreous.  Streak 
white.  Color  white,  or  grayish ;  occasionally  with  a  shade  of  j;reen, 
yellow,  or  red.  Transparent — opaque.  FVadure  uneven,  fiitde. 


^^U^caamitaaixa,  MrmrHing  to  Scromeyer,  BeraeUin,  Tomer,  and  Ti 


Silica  61- 
Lime 
Potash 

Fluo»il.of  Line 


5176 
22  73 

3-53 
M40 


Tar.  Oraln>«fli«k 

r>o-76 

4  18 
trace. 
1T36 


mm 


tTton. 

51  008 
2(i236 
M88 


98  2442.8.  99-53,  B.  94  69,  Turn.    99  G34.  Th. 

It  exfoliates  before  the  blowpipe,  and  nhimateljr  Aisee  into  a  white  reticular  glass. 
It  melts  easily  with  borax.  In  nitric  told  it  •cpanlcs  into  flakes,  ind  beCQUMi  soni»« 
what  gelatinous  and  sub'.ransparent. 

Om.  The  lerm,  UsseliU,  wa.s  applied  hf  Brewster  to  a  variety  from  Faroe,  pre- 
senting nearly  a  cubical  form,  which,  upon  optical  examination,  exhibits  a  mosaic- 
like, or  tesselaied  straciare.  Oxakverittis  a  pale  preen  variety  from  the  Oxahver 
springs,  near  Ilusavick,  in  Icfland,  where  it  occurs  on  oalrified  W(kx1  ;  it  is  gene- 
rally indistinctly  crystallized  and  translucent.  Albin,  of  Wrrncr,  is  a  white,  opaque 
variety,  found  at  Aussig,  in  Bohemia,  aj>s<>ciated  with  natrolite. 

Greenland,  Iceland,  the  Faroe  Islands,  and  Poonai^  in  Hindostan,  afford  fine  spe- 
elmem  of  apoithyllite.  it  oeenrs  at  thcee  localities  coaling  the  earittes  of  amygda- 
loiil,  ns'coriatea  with  clialrcdonic  quartz,  stilbitr,  chabazitp,  Ac.  At  Andreasb^TK  it 
occurs  in  silver  veins,  traversing  gray-wacke  slate ;  in  lh»*  Bannai,  associated  with 
Woiiaatonile.  In  Pifeshire,  it  ha.s  been  found  in  large  transparent  crystals,  occupy- 
ing the  interior  of  fbesil  shells.  U  is  associated  with  wagnetic  ifoo,  at  Uton,  In 
Sweden.  Also  «l  Poy-de-taf-PiqiKtte,  la  Anrergne,  where  it  oeenrs  in  crystals  in  a 
tertiary  limestone,  but  appears  to  have  been  formed  by  .sublimation,  caned  hytiie 
adjoining  basaltic  rocks,  subsequent  to  the  deposiiioo  of  the  limestone. 

In  America  it  has  been  found  at  Baler's  Point  and  Palridge  bland,  in  the  Basin 
of  Mines.  Nora  Scotia.  It  here  oeems  both  massive  and  crystallized,  presenting 
whits,  reddish,  and  greenish  c<rfori.  II  is  associated  with  Laumonite,  Thomsonite, 
and  other  minerals  of  trap  rocks. 

Apophyllita  was  ao  named  in  allosioo  to  its  liighly  foliated  character,  ih»n  mm 
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and  ftXUv,  a  UaS.  Its  pearly  lustre  on  the  foce  of  perfect  cleavage,  obtained  far  it 
the  name  of  leAMyffAMa^aute,  fhitt  tbe  Qwek  tx^,  a       and  a^tiaVf,  an  eye. 


ItAUMONlTE.  VtnxANi»  EiTLoacacsNs. 


Di.TinioM KiiMho—  Hpiri JIfc  DIprfMWite ZeoHMi  J,  ImmIm,  IT. 

i/.  CfloNKtagZeollt*. 

317.  Primary  form :  an  acute  oblique  rhombic  prism :  M :  M= 
86^^  15',  P :  M=o6<^  3(y,  ot  112P  SCK.  Seeondanj  form :  similar  to 
%.  97,  PI.  II. ;  also  with  the  edge  between  each  M  and  a  replaced. 
^eavaefe  parallel  to  the  acute  lateral  edore.  Imperfectly  crystal- 
line varieties  have  a  radiating  or  diverging  structure. 

H -3  5 — 4  of  the  mineral,  fresh  from  its  locality.  G.=2-3,  Haiiy. 
Lustre  vitreous,  inclining  to  pearly  upon  the  faces  of  distinct 
cleayage.  Streak  white.  Cohr  white,  passing^  into  yellow  or 
gray.  Traiuqparent — translucent,  becomes  opaque  on  exposure. 
J^ochire  scatty  observable,  uneven.  Not  very  brittle. 

It  consists  of  ^  

VtaaiBMlOotl.  Stara^ 

Silica  46^  4»S  fi»M 

Alumina  8»0  »7  2114 

Lime  9*0  13-1  10-6'2 

Water  17-5  160 

CarbouiAAcid         »5->100,  Vdgel.      — 99-i,GmeUii.   — 96-?9^Cod. 

Before  the  blowpipe  it  intumesces  and  fuses  into  a  while  frothy  mass.  With  bo- 
rax, it  forms  a  transparent  globule.  It  gelatinizes  with  nitric  or  muriatic  acids, 
but  is  not  affected  by  sulnhnrie  acid,  nnleas  heated.  If  insulated,  it  acqaires  negative 
elertriciiy  by  friction.  On  exji  isnrc  to  the  air,  it  loses  its  water  of  crystalli/ntion, 
and  bero'iiies  o|>aqne,  and  in  iliis  state  is  easily  pulverized  by  the  fingers,  and  ollen 
It  falls  to  a  powder  of  itself. 

OxB.  Laumonite  occurs  in  the  cavities  of  amygdaloid,  alao  in  porphyry,  and  oc- 
casionally in  veins  IrmversiDg  clayslate  with  limestone.  It  vns  fint  ofainTed  ia  1785, 
in  the  lead  minoi  of  Hoel  Goat,  in  Brittany,  by  QUlet  Lanmont,  after  whom  U  te 
named. 

Its  principal  localities  are  the  Faroe  Islands;  Disko,  in  Grct  niand  ;  St.  Gothard,  in 
Switaserlana  J  in  the  Fassa-thal,  in  large  masses,  exhibiting  a  radiated  structure ;  at 
Hiitlleld  Mon,  In  RenllremhiK,  aeeompanying  anideiaM}  in  the  amygdaloidal 
rocks  in  the  Kilpatrirk  hills,  nearObUfgowj  and  in  aeveial  lrq»  Tocka  of  the  HcM- 
des,  and  the  north  of  Ireland. 

Peter's  Point,  Nova  Scotia,  affords  fine  specimens  of  this  species.  It  it  then  ta* 
aociated  with  apophyilite,  Thomson ite,  and  other  speciea  of  this  family. 

ft  has  been  iwsenred  in  small  quantities  in  the  trap  rocks  of  Conneetient  and  BAas- 
Sachnsetfs,  and  at  Phillipslown.  New  York. 

The  rapid  decomposilion  to  which  this  mineral  is  exceedingly  liable,  may  be  pre- 
ventfNi  by  dipping  the  specimen  in  a  thin  aolncion  ofgunAraMc,  by  means  of  wudi 
>  it  is  preserved  from  contact  with  the  air. 


HABMOTOICR  YvucAMinK 


.  r,  Jr. 

Knouteln,  IT.   UarnBotome,  J7. 


318.  Primarff  farm:  a  right  rectangular  prism.  S^etndaty 
farm  .*  £g<  1 ; 
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t»SaCRtPTITB  MtllBftAI.OQT. 


a :  a=:119°  4',  e  :  a=149o  32',  m  :  6=125°  S',  Phillips.  Cleavage 
parallel  to  jf  and  il  nmerfect^  Compound  etystah:  the  form 
m  fi^.  2  is  composed  of  four  individaals,  unitt  d  ar  cordina  to  com- 
position nf  the  fhird  khid.  as  explained  in  §  76,  77.  Tin  se  forms 
are  of  very  Ire^ueut  occurrence.  Uarmotoroe  is  rarely  found  mas- 
sive* 

Il.«4— 4*5.  G.s2*4— 2-448.  JLiM<re  vitreous.  iSifredt  white. 
Cohr  white ;  paasuig  into  gray,  yellow,  led,  or  brown.  Subtrans- 
parcnt — traosluceDt   FnZiure  uoeven,  imperfectly  oonchoidal. 

BriUle. 

n  mnlafais  according  tu ameUtt  ud Bcpd, (Ana.  dct  Bfinc^  z. fi67,)C«Mmell aad 
BUiaaik,  (Min.  i.  350,) 


SUtea 
Alamina 

Barytes 

Lime 

Potash 
S.K]a 

Perox.  Inm 
Water 


66r30 
U'90 
17W 

acQ=i02-s^,  a.  &  H. 


4T0I 

I5di 

90-85 
0  10 

(yea 

0*84 

0^34 

14-93— 100  11,  C. 


Ifi-lOO 

14275 

3  IHO 
^650 


14  000==d7-868,  T. 


Before  the  blowpipe,  on  charcoal,  it  melts  without  intumescence  into  a  clear  globule. 
It  phosphoresces  when  heated,  ^ving  oat  a  yellow  light.  It  is  scarcely  attacked  by 
the  acids,  unles.s  ihey  are  heatwl 

Oaa.  Harmotome  occurs  in  metalliterous  Feins  traversing  gray-waclce,  also  on 
gneiss,  and  in  the  cavities  of  amygdaloid. 

Stroutian,  in  Argyleshire.  aflbrds  the  finest  simple  crystals  of  this  specie.".  They 
occur  here  disposed  on  eaicareous  spar,  and  are  sometimes  an  inch  in  diameter. 
This  locality  anords  also  specimens  of  the  compound  crj  sUis.  These,  however,  are 
found  more  abundantly  in  a  metalliferous  vein  at  Andreas  berg,  in  the  Uartz.  It  also 
ocean  at  Obenlein,  la  Deoxponts,  coating  the  cavities  of  sOicioiu  geodes ;  at  Konfih 
b«r^  la  Norway,  on  gaetei  aeeonipuijring  analcime  ia  the  amytdaloid  of  l>aialMr' 
toBshire. 


PBUULIPSITE.  YcLCAKca  FatudpauKUS. 


319. 


form:  a  right  leetangular priam.  Seemdarin 
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and  twin  crystals^  siniitar  ti>  those  of  hannoDome ;  a :  aaaabout  133^ 

SCy,  and  117  ^  3(y,  Levy. 

TI.  =  1  — 1-5.  G.=2 — 2-2.  Lustre  yhrcnu^.  Strcakwhite*  CqUkt 
white,  sometuues  reddish.  Trauaiuceut— opaque. 

Its  constituents^  accordii^  to  Gmelin  and  Hepoi,  an  m  follows : 

MorlMNiif.  Ilarbouif. 

Silica  4851 

Alumina  i^l  7G  83-60 

Lime                          6  26  6  56 

Potash  6-33  7  60 

Pmox.  boa  OiQ  0-Ifi 

Water  H^^-lOO-aS.  le-TS-lOI^l. 

0b5.  This  species  was  united  with  the  preceding,  which  it  very  much  resembles, 
nntil  Levy  pointed  out  its  peculiarities,  ana  gave  it  tne  name  it  bears,  in  complimeat 
to  Mr.  Phillips.  It  differs  chemicallj  firom  harmotoBe  la  not  eoataining  baryles, 
Imt,  Instead,  lime  and  potash. 

Dr.  Thomson  has  separated  another  species  from  harraotome,  which  he  calls 
MorveniU,  or  transparent  harmolome,  from  Stronlian.  It  occurs  in  rectangular 
prisms,  with  deeply  replaced  edges  and  angles.  According  lo  his  measurement  m  :« 
»134o  47'.  fi :  IV,  * :  t»149o  9^. 

Phillimite  occur?  in  large  translucent  crj-^^aLs  in  the  cavities  of  amygdaloid,  in  the 
Giants'  Causeway,  in  Ireland;  in  sheaf-like  ajrgrejjfations  at  Capo  di  Bove,  near 
Rome.  In  long  crystals  aggregated  in  r  i  iwiiin^  ma.sses,  at  Aci  Reale,  on  the  eastern 
oont  of  SieiWi  auo  among  the  Vesuvian  lavas;  and  in  the  island  Magee,  cooniy 
Anlrim,  in  mimta  flah^red  crystals,  coatiag  cavides  of  amjrgdaloM. 


ANALCIME.  VuiXANua  cckcvb, 
ltanbsMI«aplMB»4ip«r,  M.  BesalMirsI  ZmKm,  J.  cailiH,  W.  AmMb,  X.  ■Msollia 

320.  Primary  form:  the  cube.  Seamdarff  former  figs.  14^ 
15, 16^  also  fig.  2,  and  2  and  5  condniied,  PI.  I.  Cleavage  paxallel 
to  the  primary  form,  but  only  in  tncei.  MaaaiTe  vahetiea  hare  ft 
granular  structure. 

H.=5— 6-5.  G.=2  068,  Haidinger;  2-278,  Thomson.  Lustre 
vitreous.  Streak  white.  Color  white ;  oocadonally  passing  into 
^ay  or  reddish-wfaite.  Transparent — nearly  opaqae,  FraUvre 
impiBrlMstly  nibconchoidal,  mieren.  Brittle. 

It  is  compost  of 

Ftun.                     fllntf  Cwnmrnvf.  Eilpatrkk. 

Ri!f'-n       55  12                             55GO  Wf>7 

Alumina   22  99                             23  00  22  i>J 

Soda         13  5.3                             14  65  13  71 

Water       8  •27=09  91,  H.  Rose.       T90t-10I15,  Thorn.  8-85j=99-2'2,  Connell. 

It  fbses  before  the  blowpipe,  on  charcoal,  without  intumescence,  into  a  clear  glaa87 
lobule.    It  gelatinizes  m  muriatic  acid.    It  becomes  very  slightly  electric  wlu» 

eated. 

Obs.  The  varieties  o(  this  s]Kxies,  which  occur  oader  the  last  two  secondary  forms 
abova  staled,  have  been  separated  by  the  late  Dr.  Thomson,  of  Naples,  as  a  dLsiinct 
species,  under  the  name  of  Sarcolite.  This,  however,  is  unwarranted  until  analysis 
shall  manifest  a  dissimilar  coin|>ositio&.  Their  crystalline  forms  are  not  inconsistent 
irith  ibe  Idea  of  their  identity. 
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DESCRIPTIVE  MINERALOaT. 


The  Cyclopean  Islands,  near  Catania,  on  the  Sicilian  coast,  afibrd  the  most  mt- 
feet  pellacid  ciyiiUUsof  Uiis  qMscien;  their  form  is  represented  in  14,  Pi.  I.  The 
same  fonn  occnrs  also  in  the  Trrol.  The  form  in  fig.  16,  or  the  trapezohedron, 
occurs  in  Dumbartonshire,  the  Kilpairick  HilLs,  Glen  Farg.  These  cry^als  tn 
generally  opaque,  and  sometimes  have  a  diameter  ul' three  ur  fottr  inches. 

Anakime  is  of  frequent  occurrence  in  the  Faroe  Islands,  Iceland,  the  Viceotine. 
ud  ebewhere,  in  the  cavities  of  amygdaloidal.  baaldc,  and  trap  rocks,  associated 
trith  Prehnite,  chabazite,  apophyllite  2tc.  At  Armdal,  in  Norimr,  it  oeetm  in  bedx 
of  irun  ore ;  and  at  Andrca.^berK,  in  the  Hartz,  in  silver  mines.  The  cubo-octrihi  'tal 
variety,  or  sarcolite,  occur>  amuug  the  ancient  lavaii  ut'  Vesuvius,  associated  with 
Wollaiiionitc,  hornblende,  and  several  species  of  the  zeolite  family.  The  name, 
Analcime,  is  derived  from  JumAkh,  iMoi,  in  allnaion  to  its  weak  electric  power  wboi 
heated. 


SODAUTSi  Viflbcune  dodwubkmos. 


Dodfcahedral  KoDphnne-Ppar,  M.  8n<litlli<>,  Knnynr.  S 
rile.   Nnalan,  ICl«fr«tk.  Sodalll,  I,.   Auioa,  MontueUi. 

321.  Primary  form  :  the  rhombic  dodecahedron.  Srrnndary 
forms :  figs.  4  aiid  5,  PI.  I.  Cleavafre  parallel  to  the  dodecahe- 
dial  faces,  with  different  deo^rees  of  perfection. 

II.s5.6_6.  G.s2-296— 2'37a  tusire  vitteoas.  Sireak  white 
or  bluish.  Color  various  shades  of  brown,  gray,  green,  white,  and 
blue  ;  the  latter  often  deep  nmre  bine.  Translucent — subtranslU' 
cent — nearly  opaque.   Fracture  conchoidai  or  uneven. 

Iks  aaalysss  aflbtd  verj  -varioos  fesalte ;  the  following  an  a  fow  of  them : 


MflUto,  t*tm  OMcaland. 

VcMvtiia. 

Sllfea 

96-00 

85-99 

3548 

Alumina 

97*48 

32  00 

18-87 

Soda 

25  OU 

Pota.Hh 

1M6 

Muriatic  Acid 

675 

530 

Ume 

13-00 

Oxyd  of  Iron 

1-00 

lie 

Sulphuric  Add 

19-39 

Water 

1-90 

96iX»,Ekri)erg.  100-00,  Thorn. 

10fr4S,  ArtWed. 

90*55,  OraeUn. 

Spiffllanr. 

Silica 

430 

Alitmiua 

99-5 

Soda 

19-0 

Potash 

Lime 

li 

Pr-ij\  \  d  of  Iron 

90 

Sitlpharic  Acid 

Gypsum 

Common  Salt 

Water 

a 

SulfAiircned  hydrogen 

96-5,  Klap. 

490 
110 

I  80 

1(HI 

4  0 
3^0 


traee. 


Jtlnerite. 
34  016 

28  400 
11-288 
1565 
5-995 


90-0,  Gmelin. 


4'891 
1618 

10-759 


9e-889 


These  different  varieties  behave  very  dif erently  tmder  the  blowpipe.  Ail,  how- 
evefi  gctatlalae  with  nitric  acid. 
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Obs.  Sodalile  includes  the  white  and  light  green  crystallized  varieties  of  this 
species ;  Haufne,  the  bright  blue  or  occasioMmy  asparagus  green  crystallized  speci- 
meiLs ;  Spineliane,  or  nestan  of  KUtproth,  Ibe  dark  ash-gray  traosluceut  crystals ;  and 
Lapit'Lajguli,  the  upwiimmt  alauM  always  maasive,  of  a  rich  Berlin  or  aaor»4iliie 
color. 

The  sodaHte  from  Greenland,  is  partly  fused,  though  with  extreme  diffieidty,  in 
the  reducing  flame  of  the  blowpipe.  Its  Q.m*2-'2S.  The  sodalite  from  Vesuvius, 
where  It  occurs  in  white  translucent,  lengthened  dodecahedral  cryatals,  fitrm  a  col- 
orl^  glassy  globule;  its  G.=2-38.  Sodalite  occurs  massive,  oi  a  gray  color,  im- 
balded  in  trap  at  the  Kaiserstuhl,  in  the  Brisgau ;  this  variety  has  been  denominated 
lUneriU.  Hauyne  fuses  slowly  in  the  blowpipe  dame,  into  an  opaque  mass.  With 
borax  it  effervesces, and  furins  a  transparent  vitreous  globule,  which  turns  yellow  on 
cooling  lis  G.=8^6B— 3.  It  does  not  form  a  jelly  with  acids  as  easy  aa  the  dilier 
yaricties.  It  occurs  in  the  Vesuvian  lavjis,  also  in  the  vicinity  of  Rome,  and  at  Nie- 
dermannich,  near  Aiulcrnach,  on  the  Rhine.  S/nnt/ton*  is  infusible. •  G^2-28.  It 
is  mel  w  ith  in  the  drusy  cavilie.^  ot  glassy  feldspar,  nt  ihe  lake  ut"  Laarh,  near  An- 
dernach.  Lapts-Laz  ult  lUses  into  an  opaaue  globule,  and,  if  previously  calcined  and 
reduced  to  powder,  is  deeulo rated  by  acids.  Q.=2-95.  It  is  broaffat  from  Peisia, 
China,  Siberia,  and  Butharia,  where  it  is  associated  with  feldspar  and  limrstooe, 
and  contains  often  scales  of  mica  and  particles  of  pyrites.  On  the  banks  of  the  Indus, 
it  occurs  dis-seminated  in  i,'rayi  h  Inaestone.  The  richly  colored  f^peciniens  of  Lapis- 
Lazuli,  are  highly  valued  asi  a  material  lor  costly  vases  and  ornamental  furniture. 
Magnificent  ^ufas  of  it  are  eoniained  in  some  of  the  Italian  churches.  It  is  also  era« 
ployed  in  the  mantifarture  of  M  li-  nnd  its  powder  ibilm  a  highly  prised  and 
exceedingly  durable  paint,  caUcU  uiiramanne. 


LEUCITE.  Vwuauww  TW«aoHai>a«». 

Trapexoidni  Koupiaae4ipir,  Jf»  IMMahtdiel  WMKimtf  hmdmtA  AafMHatk  WMm 

Oarnvt.  L«eazlt,  tV, 

322.  Primary  form :  a  rhombic  dcxlecaiiedron.  fig.  7,  PI.  I. 
Secondary  for ?ii :  fig.  16j  a  tctracronal  tris-octaliedron.  Cleavage 
very  imperiect  parallel  to  the  primary  plaiies,  (e,  fig.  18,  PI.  1,)  and 
also  to  Uie  feces  of  the  cube,  (P  in  fig.  15,  PI.  1.)  Surface  of  the 
crystals  even,  though  seldom  shiniiig.  Oceais  rarely  in  irregular 
&rms  of  a  granular  structure. 

H.=5-5— 6.  G.=2-483— 2-49.  Lustre  vitreous.  Streak  white. 
Color  ash-gray  or  smoke-gray,  ^ayish-white.  TraQslucent— 
nearly  opaque.   FraehirB  conckoioal.  Brittle. 

According  to  Klaproth  (Beitrage.  ii.  43)  and  Arf wedson,  ( Afhandlingar,  vi.  356,) 
f t  cotttalnst 

VcMvina.  Altano.  Albuo. 
Silica  53-750  54  5^S  70  56-10 
Alumina  34  G'2;>  23  19  95  a:MO 
Potash  31-350  81  31-40  31  15 
Oxyd  of  Iron  —  —  0-40  •  01>5 
Lime   -^TKkK.  — -99,K.  VZbmSVm,Ait   -lOiai^Aif. 

Infusible  before  the  blowpipe  except  with  borax  or  carUmaie  of  Hmr  a  lili  \^  h;ch 
it  melts  with  difficulty  into  a  dear  globale.  .Its  powder  changes  the  blue  tincture  of 
rioletstoftreen. 

OsR.  Leiictte  is  afmndant  in  the  ancient  lavas  of  the  Rieden  country,  between  the 
Laacher  Lee  and  Andcrnach,  on  the  Rhine.  Vesuv  ius,  however,  presents  the  finest 
and  largest  crystallization.s.  In  the  vicinity  of  Rome,  at  Bo^heiio,  to  the  north,  and 
Albano  and  Crescati  to  the  sooth,  some  of  the  older  lavas  are  so  thickly  atndded  with 
ihia  nineial,  aa  to  appear  alnuwt  entirely  composed  of  it.  The  cryMala  fenefaUy 
pment  the  secondary  form,  above  mendooAd. 
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OEBCaiFTITE  MIME&ALOQT. 


The  Lenelde  of  the  neighborhood  of  Rome,  has  been  used  for  the  last  9000 
rears  at  least,  in  tbe  formation  of  mill  stones.   MUlMfiOieBOif  this  rock  have  latelf 

ocen  discovered  in  the  eicavations  at  Pompeii. 

LeucUe  is  derived  from  X«c««<,  wAUe,  in  allusion  i  *  iis  color;  and  !>-vaii-p  its 
fom  is  aimiiAr  to  a  common  varietj^  of  tbe  gan»et,  it  iuus  been  designated  white 


CHABAZITE.  VtTLCAintt  laoioonDnrff. 

0fW,Jtf.  BlwiwInJfal  ZmUm  or  CtobMiiw,  J.  Ciwiwric,  P.X..  u4 


323.  Primary  form  .*  a  slia;htly  obtuse 
ihombohedroo ;  R  :  R=94°  46'.  /Secow- 
dary  form :  R :  e«137*»  23*,  R :  afsl26^ 
2(y,  a'  :  a'  (aver  R)=72o  53',  e  :  e=125° 
13'.  CUtmage  rather  indistinct,  parallel 
to  R. 

H.=4— 4-5.  G.=2  088,  Thomson,  trans- 
parent crystals  from  Kilmaloolm ;  2*100, 
Haidinger,  crystal  from  Bohemia;  2*472,  Lehmit,  en  Irish  spe- 
cimen containing  much  soda.  Lustre  vitrwns  Streak  white. 
Color  white,  occasionally  reddish,  rarely  yellowish.  Transparent 
— translucent.    Practure  uneven  ;  brittle. 


It  eontains,  aecordiag  to  Benelins,  Aifiredaoii,  Thomaoii,  aad  Lehnnt, 


Eu»tar«b«rt. 

BiUca  50^66 

Almniaa  1T€0 

Lime 

Potash  1-70 


48-30 
10-9S 

872 
2^50 


Kllmateolok 
48-756 
tT440 

10  468 
IMS 


ScAiland. 
49-17 

i»9a 

Soda  i-2  19 


Water        IS-MMie-SS,  B.  iKHn-se-SO,  A.  Itl-WIMWhWa,  T.  19-7S-9M9,  L. 

The  last  specimen  contains  soda  in  the  place  of  potash.  Before  the  blowp^  it 
fases  i&lo  a  while  apongr  mass.  It  is  not  acted  npon  by  acids.  Tbe  opaque  cixa- 
uls  become  tnnslncent  in  oils. 

Obs.   Amygdaloid  is  the  principal  wpoattoiy  of  chabaifilr.  It abooccvza  between 

tbe  layers  ut'  gnei.sb  aitd  laica  slate. 

At  the  Faroe  Islands,  Greenland,  and  Iceland,  fine  crystallizations  of  this  specie 
are  found,  associated  with  chlorite  and  stilbite.  Also  at  Aaasig,  in  Bohemia,  in  a 
kind  of  menstone,  (f^roMsUin  of  Werner,)  tbe  GMant^  Causeway;  Kilmalcolm, 

Benfrewsnirc  :  Isle  of  Skye.    Tn  Nova  Scoiia,  in  amygdaloid,  it  ik        i  f  a  iv  ine- 

Sllow,  or  flt»>h-rcd  color,  In  fine  crystals,  oflen  highly  modi^ed ;  it  is  a.vsociated  with 
enlandite,  analcime,  and  calcareous  snar. 

Tbe  tiap  region  orConnediew  and  Maaacbnaeiis  alTords  occasional  specimens 
of  this  mnieTal.  In  the  same  rock  it  also  oocors  near  Bahimore,  Md.   At  Had- 

lyine,  Conn.,  it  is  met  with  on  gnei'«s. 

The  name  chabazite  was  derired  by  Box  d'  AnUc,  from  the  Greek  word  j^aU^t^t^ 
the  name  of  one  of  the  twenty  stones,  eddintcd  for  Iheir  Tiitnes,  in  the  poem  a»> 
cxibed  10  Oiphens,  eniitlod  nr*  i^t^w. 
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LEVYNB.  VuLCAinn  Lirrunn. 

Macrotypoua  Kuupbone-Spar,  M,    Levjne,  Brne»Ur'i  Jour.  11,332. 

324.  Primary  form  :  a  rhomboh<'(Iron; 
R  :  R=79^  29^.  Cleavage  indistiuct  par- 
allel with  R.  Oonwatmd  erfsiaiM  :  an- 
nexed figure;  R:R'sl26oi2',a:e«136<)  1', 
R  :  a=117^  29',  compo^jition  of  the  third 
kind,  it  being  parallel  to  a  plaiie  on  the  veitical  solid  angle.  Plane 
a,  usually  uneven,  and  often  curved. 

H.s4.  G.»jM61;  Thomson ;  2*198.  JLfMfrs  vitreous.  Streak 
white.  Color  white  ;  sometimes  reddish.  Subtranspazent— * 
opaque.  fYadure  subchonchoidal.  Brittle. 

Its  cumposiiion,  according  lo  Thomson  (Min.  i.  334})  and  Berzelius,  (Kong.  Vet. 
A^«d.  Httidl.,  im,  p.  36«»)  is  asfoUm: 


Silica 

48-750 

4»W 

90^333 

mo 

8-36 

Magneata 

o-no 

0*40 

Suda 

8*333 

Water 

90-000 

19  30 

Pot,1«h 

trace  =98  019,  T. 

0  41=99 '31,  B 

Before  the  blowpipe  it  intumesces  and  whitens.  With  bipho^phaie  of  soda  it 
jlelds  a  tnmsparent  ;^lobule,  containfaig  a  akeleliMi  of  >iUea,  wliieli  Womes  opaque 
on  cooling-   It  i?^  unaltered  in  acids. 

Obs.  Levyne  occurs  in  trap,  with  natrolite  and  mesotype,  at  the  little  Deer  Park 
of  Glenarin,  ;  iUii;y  Antrim;  also  at  Skagastrand,  in  Iceland  ;  at  Dalsnypen,  ia 
Faroo,  accompanied  bj  chahuite,  analciine,  and  Ueuiandite ;  Ghxlhavn,  in  Diaoo 
Island,  Greenland;  oocarionally  In burfe nddidi  0|nqiM cijabds at Baraleld Moi8| 
in  ReuQreiraliire. 


OMELINITBL  YuLOAint  asrouiat. 

^^HMy»»Mto^^WM  Spar,  Httd.  UfdraUM,  Dt  Dr4$,  BarcoUte,  FMfiMfia.  OawUalte,  Brtw 

326.  Primary  form:  a  rhonbohedfon. 

Secondary  form :  a  :  R  or  a :  a^a=131°  48', 
a  :  R  or  a  :  a"=138^  12',  R  r  a"  (over  a)^ 
83°  36'.  Cleavage  apparent  parallel  to  R, 
the  face  of  a  rhomboliedron,  though  obtain- 
ed with  difficulty.  Planes  a  horizontally 
striated. 

H.=4— 4-5.  G.-2  054  ;  2- 169,  Hayes  ;  variety  Lcdererite.  Lus- 
tre vitreous.  Streak  white.  Color  wtiitc,  [>assing  into  flesh-red. 
Transparent — transiuceut.    Fracture  imcveu.    Very  brittle. 

Ito  eosaUtneii^  aeeoidliif  to  T]lo■HOl^  Taaqpl^ 
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Pcrnxydofirwi 

Potash 
Water 


From  Antrim. 

C»ieU 

39  »6 

50-00 

»w 

9000 

S9-866 

90^00 

8iUea  39  »6  50-00  '  49*47 

91-48 

0  14 
3  48 
HbS 
1148 

Thoogh  dw  inl  two  aaalyaes  Wfer  la  some  respects,  jet  the  proportfon  of  alUea 

to  the  alumina  is  nearly  thp  same. 

When  held  in  the  ikunc  uf  a  candle  it  exfoliates  and  flies  off  tii  ninnerous  scales. 
"Small  portion^,"  siivs  David  Brewster,  "  p^radually  raise  themsflvcs,  ami  .lUrr 
standing  un  th«ir  endb,  as  if  they  were  under  the  ioiQuence  of  electricity,  they  are 

eropelted  with  Tiolcnoe  from  the  fngmaoL**  la  the  Uowpipe  ifaune  It  tocriaww  ia 
ultc,  but  does  not  melt  into  a  glass. 

Obs.  This  »[»ecie3  includes  the  Ifi/drnliU  of  Dc  Drte,  atid  the  SnicoliU  of  Vau- 
quelin  ;  also  the  LedrrtriU  of  Jaoksi»ii,(  Silliiaan's  Am.  Journal,  xxv.  80,)  which  isde- 
scribed  aa  preaenting  the  same  form,  and  netrljr  ideniioi  angles,  amd  in  other  r»> 
speets  ts  simihv  to  t&is  specie*. 

Gmi-linite  occurs  in  the  cavities  of  amy^aloidal  rocks  at  Monterrhin  Nfafrtriorc, 
and  dt  Casiel,  in  the  Yicentine ;  also  in  the  county  Antrim  \  at  the  Deer  Park  of 
Glenarm,  of  ■  while  eotor,  aad  at  Ibe  Uind  Mafse,  near  Laiiie,  of  a  pale  lleah-red 


tinse. 
Cede 


lererite  was  obtaiiied  by  Mown.  Jackson  and  Alger,  at  Cape  BkHnidan,  In 

Nova  Scotia,  where  it  occurs  in  basalt,  associatt-d  v.  ith  stilbite,  rnes()t\*pe,  and  aiuK 
ciiae.   The  crystals  are  osually  implanted  in  the  analcune,  or  stilbite. 


DATUOLITE.  VoLCAinn  uigHnwia. 

Pri«mntle  n  . in  -  ;^  p  tr,  .W.     Borntf  of  Lime,  P.     Bomdilirnle  of  Ume,  T%tm> 
Ewnorklic,  //«ti*.    Uaiolite.    HunitKikltltc,  Arr  y.    Chaujt  Uutat^e  Silitleus*,  H. 

32(3.  Primary  fonn  :  an  acute  oblique  rhombic  prism  j  M  ;  M 
=77^  30'.    Secondary  forms: 


1. 

A 

*  \ 

/ 

i' 

M 

P  :  e=91o  41',  e' :  5^=116°  c  :  ef^UW^  4^,  M  :  t^\2Bf>  45^, 
VLiif^l 50^  401'    Cleavage  parallel  to  M  and  also   or  the  shorter 

diao-oiial,  but  not  distinct.  Imnerfect  crystallizations :  botryoidal 
and  globular  siiapes,  composea  of  a  columnar  structure  ;  also  di- 
vergent and  radiating  forms,  consisting  of  delicate  coiuuuiar  jparti- 
clos ;  also  granular. 

H.a5^'5.  G.s2'989,  Haidinger  ;  a  crystal  from  ArendaL 
Lustre  vitreous,  often  inclining  to  resinous  on  the  surface  of  firac* 
ture  ;  sometimes  also  pearly.  >Strpak  while.  Co/or  white  ;  some- 
times incltnmg  to  gray,  green,  yellow,  or  red  ;  rarely  of  a  dirty  olive- 
green  or  honey-yellow  tinge.  Translucent,  FraQture  uneven, 
aaboonchoidal.  Brittle. 


Digitized  by  Google 


C&ILICINBA. 


861 


It  contains,  according  lo  Klaprotb  (B«ilt  386^ and  V.  UB)  aad  SMufar,  (Pog^ 
feud.  AiiiLxii.  157,)  «]uil>u  MeniJ, 


360 

Silica 

3n5 

37  36 

Boracic  acid 

395 

2196 

35-59 

Lime 

355 

13-ft 

S5  67 

SI  34 

Water 

40 

6& 

6-71 

4-60 

Ozydoflion  — lOO^K.   la-oM-SfK.    —100-00,8.       — 10O04,l>aBf. 

The  Ttrieiy  Botryoliie,  which  iaeloded  the  bocrfoldal  or  reniferm  raecimens,  har- 

ini^a  fibrons  strntrtnrf ,  diflers  much  in  composition  from  the  cn,-stals  of  dntholite,  and 
priibably  will  heiealU-r  form  a  diiiUQct  species.  The  ohservaiions  which  have  htre- 
tofure  been  made,  lead,  however,  to  the  coaidvdiOih  that  thqrave  nerdf  diAtent 
forms  of  the  same  species. 

DathoUte  (fncindinfT  lis  ^tfletles)  becomes  friable  fn  the  flaau  of  a  candle.  Be* 
forp  the  Mowpipo  it  becomes  opaque,  intumr  ar.r!  nidta  into  a  glaaqr  globole. 
It  disiiMjlvt*.^  readily  in,  aiul  gela^ni^cs  with,  niiru  id. 

Ob8.  Datholile  is  found  in  amygdaloid  and  giieis.s;  sometimes  also  in  beds  of 
iron  ore  m  primitive  rocks,  lo  the  lauer  aUnatioa  both  varieties  are  fooad  at  Area- 
dal,  in  "Norway.  The  Tarietr  lEhmMiUUe,  which  was  inatitiiied  as  a  distinct  spe- 
cies by  Lcry.  occur*;  in  a^ntc  balls  at  the  Sei$cn  Alp,  in  the  Tyrol.  Datholitc  is  met 
wi!h  also  in  the  valley  of  Glen  F.ire.  Perthshire.  The  state  of  New  Jersey,  at  Pat- 
terson, and  Connecticut,  at  Middletield,  and  near  Hartford,  afford  finely  cryslalliaed 
specimens  of  thia  species,  at  each  of  wliich  localities  it  ocean  in  amygdaloid. 


raCTOLlTR 
MkMlM^  AM.  KeitaMls  AieUT.ZlILm 

337.  Spheroidal  masses,  oonaiatixig  of  divergeiit  fibres  radiating 

from  a  centre. 

11^4—5.  G.^"?  no  Lustra  of  the  surface  of  fracture  pearly. 
Color  grayish.  Opaque. 

It  contains,  according  to  Kobell,  (Kastner's  Archiv,  xlii.  385,)  Silica  51  3,  Lime 
33  77,  Soda  8  26,  Potash  1  57,  Water  8-89,  Alumina  and  Oxyd  of  Inm  0-MOi  69. 
Fuses  into  a  while  transparent  i^las9. 

Obs.  Occurs  in  large  masses  on  Monte  Baldo,  in  Southern  Tyrol,  and  at  MoilSOlU, 
in  the  Fassa-tlial.  It  resembles  some  radiating  varieties  of  Mesoiype. 

BRBVIOlTfi. 

32S.  Orrnr:^  hi  regular  prismatic  crystals;  also  massive,  struc- 
ture foliated  radiated.  Co/or  white ;  often  crossed  by  bands 
of  a  deep  dirty  red  color. 

it  contains,  according  to  M.  f^onden.  Silica IS'gS^AlimiJBatt'ag, Soda  10^99,  Uma 
6-88,  Magnesia  0-21,  Water  9  63^99  31. 

Obs.  This  species  was  sent  to  Ber2elias  by  11  Strom,  from  Biwrlf ,  ia  Norwayi 
and  was  named  by  the  loimec  ihim  its  localiqr* 


FOOHMAHUTE. 
ArMte,  Anesto  «r  PblkMovIv,  Ai^M,  ISH. 

m  Primwfform:  arj^^t  jdioBibic  ^mm;UiMMP 
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H.=:5 — 5*5.  Lustre  vitreous.  Color  white.  Transparent — 
translucent. 

Obs.  This  species  accompanies  the  fine  apophy11ite<;.  <;ti1bltes,  &c.  at  Poohnah,  in 
Hindostan.  It  much  resembles  nalrolite;  but  its  crystals  traverse  the  matrix,  instead 
of  forming  gioii|ii  in  cftTilic^  atad  kkw  not  been  dnerrgd  with  peiftet  teml- 
natioDs. 

M'tcker  dt  Satuturt,  In  Leonbard'i  Jalirbucb  dcr  Minerttlocle,  11.441. 

330.  In  extremely  minute  crystals.  Lustre  of  surface  of  iiac- 
ture,  vitreous.    Color  white.   Slightly  translucent. 

It  fuses  with  difficulty  into  n  pale  plass.    "With  acids,  it  forms  n  ;rl!v 
Obs.    It  accompanies  crystals  of  black  garnet,  and  pinchbeck-brown  mica,  in  the 
dnaj  cavities  of  an  angidc  zoek,  at  Qalloro,  saw  La  Rida,  in  the  Roman  states. 


MONTICELUTE. 

ar$0k$t  Amtitot  PhUraophjr,  Oetobar,  1831. 

331.  Primary  form:  a lij^t ifaombie  piism;  M:M«I32°  34^ 

Cleavage  not  apparent. 

11.-5 — 7.  Color  yeliowiiiiii  sometimes  neatly  tiaiispareiit,  or 
colorlen. 

It  gelatinises  in  nnrjatic  ncidj  fuses  wtth  diflkculty  before  the  blowp^ 
-  Qk.  OeevtB  «t  ▼eBarias  in  small  imbedded  erysuls,  in  a  crystslnne  cubonate  of 

lime,  associated  with  particles  of  black  v.V\cn,  and  minn!.  crystals  of  pyroxene.  It 
was  nam^  by  Brooke,  in  honor  of  the  celebrated  Neapolitan  mineraJogi^,  Mimti' 
celli. 


PREHNITE.   Ci^AfflsTTLrs  AcxoTOMtni. 
AiolBBiBM  Tripaaa»apaf ,  M.  PriNBUic  Prehaiie,  Koupliolitc. 

332.  Primary  form:  a  ricr^t  rhombic  prism;  M:Ms9d°  SC. 
Secondary  form :  M  :  M=SO^  31^,  M  :  5-130°  W. 
P ;  0=105°  3(y.  Cleavage  distinct  parallel  with  P. 
Tabular  cryBtala  often  unite  by  P,  so  as  to  produce 
what  appears  to  be  a  single  crystal  broken  m  seve- 
ral plcu  os,  and  somewhat  rounded  at  its  extremities. 
Imperfect  cry staU'tzaf ions  :  renifomi.  g-lobnlur,  and 
stalactitic  shapes,  wuli  a  crystalline  suiiucc,  and 
imperfectly  columnar  or  lamellar,  strongly  coherent 
structure ;  also  granularly  massiTo  sttuctuie,  some- 
times  ini{)alpable. 

H-6— C  o.  G. ^2-8— 2-953.  Zw-v^re  vitreous,  ex- 
cept on  P,  whose  lustre  is  pearly,  especially  of  a 
fiKM  obtained  by  Cleavage.  Strmkirwm,  (Ukrv93^^ 
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^cen,  passing  into  white  and  eray.  Subtransparent — transluoeiit. 
Fracture  uneven.    Somewhat  brittle. 


It  cnntafnt,  aeeofdiag  to  Kl^nilh,  Gehten,  Thonucm,  and  Lehaat, 


Fib.  lixht-fnwa. 

Whitr  vir.  Edlak. 

Silica  43HI) 

4300 

43  60 

43048 

Alumma  3(h33 

23-25 

23  00 

23  840 

Lim«  1833 

3600 

89-33 

96-164 

Pratox.  Iraii  5*66 

MO 

»00 

0-640 

Protox.  Mang.   

0  IKi 

Potash  and  Soda  — — 

10-28 

Water  1-16 

Too 

Ti 

4-GOO 

99-98,  K. 

9frW,0. 

9T38,T. 

99*736)  L. 

Before  the  blowpipe,  on  charcoal,  it  froths  and  melts  into  a  slag  of  a  light-green 
color.  With  borax  it  forms  a  transparent  bead.  In  dilute  muriatic  acid,  it  dissolves 
alowly,  but  does  not  gelatinize,  and  leares  behind  a  flaky  residue.  Wlicn  healed,  it 
exhibits  electric  polarity. 

Obs.  Prehnite  was  first  found  at  the  Cape  of  Good  Hope  by  Colonel  Prehn.  It 
has  since  been  discovered  in  fine  crystallizations  in  granite,  gneiss,  and  trap  rocks. 
At  St.  Chrystophe,  in  Dauphiny,  it  is  associated  with  axitiite  and  epidole;  it  also  oc- 
curs in  the  Fas>a  valley,  Tyrol ;  in  Saltzbnre;  at  Friskie  Hall  and  Campsie,  in  Dum- 
bartonshire ;  and  at  Hartfield  Moss,  in  Renirewslilre,  in  veins  traversing  trap,  asso- 
ciated with  anal'  im.-  and  Thomsoidie;  alio  at  CknaUHfhlne  Hill,  the  Caatle  and  8al> 
Isbury  Crag,  near  fc>linburgh. 

In  the  United  States,  hnely  ciyMailixed  specimens  have  been  obtained  at  Farming- 
Ion  and  Middletown,  Conn.  It  oecurs  in  small  quantities  in  gneiss,  at  Bellows'  Falls, 
Yl.,  and  In  Sienite,  at  CliarlMtown,  Mass.  Handawme  polished  slabs  of  this  mineral 
have  been  cut  from  large  maoes  brought  tnm  China. 


UacicavabteNepiirita-Bpar,  HuU.  Coouaoa  Jade,  P.  Jad*  NcpbritiqM,  H.  Talcooi  N^brilkua, 

333.  HttBriTB ;  fine  granular,  or  inqwlpable  composition. 

H.=6-5— 7-6.  G-a9'932— 3-024.  £«*fre vitreous.  Streak\r\nX&. 
Color  leek-irreen,  passing  into  bhie,  ^pray,  and  white.  Translucent 
— subtraosiucent.   Fr<icture  coarse,  splintery.    Very  tough. 

ft  conlaina,  according  to  gaatner  and  Bowwi, 

fkoa  Smilhfteld,  S.  I. 

SlUea  fiO-50  4I)><h 

Bfagncsia  3100  34631 

Alumina  1000  0-563 

Ox.  Iron  5  50  1  *47 

Ox.  Chrome  0-06  Lime  4  350 

Water  »'»-il<IO'8D,  K.  lS-417-46«6k  B. 

The  dLs.similarity  between  the  analysis  of  the  Smithfield  variety  and  the  preceding, 
be  owing,  in  pan,  lo  ita  intermiatoie  with  calcareous  ^ar,  in  which  it  is  iaa- 


BMnrbe 
bedded. 


n  is  InAisIble,  jMT  St,  befbie  the  blowpipe  bat  beeomaa  white ;  with  bofsx  ft 

clear  f lass. 

Obs.  Jade  was  originally  brought  from  China  and  Egypt.  A  fine  sky  blur  \  nriciy 
occurs  in  the  primitive  limesloite  of  Smilhfield,  R.  1.,  and  a  greenish  and  reddisb- 
grav  variety  in  the  same  special  of  rock  at  Biston,  Penn. 

'The  nanif-  S'-phriff  is  derivad flroos ft JtMNMjTi  ftwwaivpoMd  to  beacora 

for  diseases  of  the  kidney. 
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SAUSSUIUTB.  Vmnam 

Primaatlc  Ncphruc-8p«r,  Naid.   JadeTt&>ce,  Peiapaiti  1  enace,  ft. 

334.  Imperfectly  crystallized :  cleavage  in  two  directions  paral- 
lel to  the  latent!  faces  of  a  rhombic  pmm  of  124^,  nearly.  Gom- 
posrtion  often  grciniilar,  impalpable;  atrongly  coliereiit. 

H.=5-5 — 6.  G. =3-256,  a  grannlar  variety  from  Piedmont ;  3-312, 
a  compact  variety  from  the  Pays  dc  Vand.  Lustre  pearly,  in- 
clining to  vitreous  upon  the  faces  of  cleavage ;  also  ruinous  in 
some  apecimens,  parbcularlv  the  massive.  iStreak  white.  Color 
white,  paasiog  into  ^leenian^white,  mountain -green,  or  ash-gray. 
Fracture  imeven,  aplmtery.  Extrenoely  toagh, and difficultlynran- 
gible. 

»fiiT»toif  aeeofdjaffto Klaonili ud Snmuv. 

Bflica  49i»  4400 

Alumina  £M  00  30  00 

Lime  10  00  4  00 

Magnesia  375  Potash  025 

Oxyd  of  Inm  6*50  12^50 

8o&  ft'SO  <KIO 

Ox.  Ateiunacse    0  05 

Loss  0  75=99-55.  K.  3  20=100,  S. 

Before  the  blowpipe  il  tnscs  wiih  great  difficulty  into  a  white  glass. 

On.  Saiusurite  occurs  in  primitive  region.^*,  and  with  hornblende  and  atxgite  con- 
stitnles  Uie  rocks  called  gabbro  and  euphoiide.  it  was  fint  found  on  the  burdeis  of 
the  lake  of  Genera,  by  Samsure  Senior,  whOM  name  it  iMatw.  ft  also  oecnn  at 
Monte  Rosa  and  it.s  vi.-inity,  in  Conica,  in  Greenland^  at  Madtni^  and  elsewhere,  as 
8  constituent  of  the  above  rocks. 

In  the  United  Stales,  at  Canaan,  Conn.,  It  composes  a  moaalain  aons  miles  in 
extent. 


FETALTTR  PantLPS  naoNHOoa. 
Wisiillii  PWriln»Bpf .  Jtf.  BcnaUlK. 

335.  Imperfectly  crystallized.  Cleavage  parallel  to  a  prism  of 
95^,  nearly.  Structure  sometimea  colomnar,  occasionalty  impal- 
pable, n.sually  stron^lv  coherent. 

H.-6— 0-5.  G.-2-42,  Arfwedson  ;  2-45,  "Or  rirxrke ;  2-426,  C.  G. 
Gmelin.  Lj/.v^re  vitreous  and  glistening;  jxjarly  on  the  faces  of 
perfect  cleavage.  Streak  wliite.  Color  white,  or  gray,  with  oc- 
casionally a  leddlsh  or  greenish  tinge.  Translucent.  Fraeiurt 
tmpeiftctly  oonehoiclal.  Srittle. 

It  contains,  accordinz  to  Arfwedson  (Afhaad.  vi.  145)  and  Qmelin,  (Ann.  Pbil. 
ZV.S43,) 

Silica  19m     ■  74-17 

Alumina  1741 

Lithia  &-76i  5  Hi 

Lime  trace  0-3d 

Water   — lOO-US^A.  ^VtmSn^Q. 
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Gently  healed,  it  emits  a  blue  pli'-^j  liurpjicent  li??ht.  In  the  blowpipe  flame,  on 
charcual,  it  becomes  glassy,  subtrauspareni,  and  white,  and  melts  only  on  the  edges. 
Wiih  boru,  it  fonns  a  dcai,  cokurl^  glass.  When  boiled  in  acids/ it  is  j»n\y  de- 

Obs.  Pclalitc  occurs  near  Stocklu  liu,  .it  !he  iron  mine  of  TJton,  arrompanying 
the  lepidoiue  vurieiy  ui  mica,  turiualiuc,  ^poduutenc,  and  quartz;  also  at  Bolton,  Mass., 
where  it  is  associated  in  a  lime  quarry  with  scapolite,  sphene,  and  pyrozeiie. 

LiiUu»  was  fint  discovered  in  tliis  minenl  ojr  Aifwedsoo.  ToenajneiMMifr  is 


TURAUOIS.  UirviXH  AMoaratn. 

VaclmvaMp  Astir«-B|iar,Jir.  CaMu^  MlMralTuniMilt.  AfapbHt.  iwMie.  Mnmm0/tk§  Ptr^ 
mimKt.   CallMia,  prolwlil}  ,  of  MAty. 

336.  lu  reuiform  masses.    Cleavage  none. 

H.»6.  G.-2'83— 3-00.  X^^/re  somewhat  wuy,  internally  dull. 
Streak  white.  Color  a  peculiar  bluish-^reen.  Feebly  subtmur 
lucent— opaque.   fVodtire  small  oonchoidaJ. 


Its  constitution,  accurdiug  lu  JulurK  analysis,  (Ann.  des  Mines,  2d  scr.  iii.  231,)  is 
as  follows: 

Alumina  44*50 

Phosphoric  Acid  VirSO 

Oxvii  of  Copper  3-75 

Proioxyd  of  iron  1*80 

Water  im-OMM. 


Bendlns  stales  that  he  obtained  In  hb  analysis  of  tbb  n^ral,  phosphate  <rfaliuiii* 

na,  phosphate  of  lime,  silica,  oxyd  of  inm,  and  copper. 

1(  becomes  brown  in  the  reducing  flame  of  the  blowpipe,  ami  colors  it  green,  bat 
is  iofiLMble ;  it  fuses  readilv,  however,  with  borax  or  salt  of  phosphunis.  It  is  imo- 
Ivble  in  muriatic  acid,  ana  thus  may  be  distinguished  Ixom  other  species  called  ligr 
the  name  of  Tarqnois. 

Or^  Thi5  species  occurs  only  in  a  monntainous  district  in  Persia,  not  fhr  fr  in 
Nichabour.  According  to  Agaphi,  the  oaly  uaturaliat  who  has  vi>itcd  the  Iwaliiy, 
turquois  occurs  in  veins  which  iraverM?  the  mountain  in  all  directions. 

It  receives  a  fine  polish,  and  is  valued  for  ornamental  puxposesi  and  when  finefy 
colored,  is  hiehly  ttleemedasagem.  The  Fenian  UnguaaU  to  retain  for  hia own 
us«'  nil  ihr  i.ii  Li  r  and  finely  tint^  specimens. 

Plijiy  remarks  concerning  the  Calla'is,  which  sppeara  to  be  identical  with  the  tur- 
qoois,  that  it  occurred  of  a  pale-grecu  (e  viridi  pellens)  color,  and  that  its  finest  color 
was  emerald.  He  states,  also,  that  its  form  was  osnaily  round,  and  that  it  was 
fimnd  in  Asia,  projecting  mm  the  anrfhce  of  inacceasible  roeka,  wheaoe  ft  wis  «b- 
laiMd  br  meaiw  oir  sliAga. 


LAZULITB.  'LktovB*  mouBuxs. 


337.  Primary  form:  a  right  Tfaombic  prism; 
H :  M=01^  3(y.  Secondary  form:  M :  1=135°  46^, 
M  :  c=l58^  10^  M  :  ^=140^  a  :  o=l20o  40^,  a  : 
rt'-loO^,  e  :  a^lSOo  45/^  ^  .  ©=138*^  4f>'.  Cleavatre 
mdiiitinct  parallel  with  M.  Occurs  also  granularly 
massive  \  particles  stronfly  coherent 
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H.=5— 6.  G -3-057.  Lustre  vitreous.  Sfrfak  white.  Color 
various  shades  of  azure -blue  \  commonly  of  a  Bne  deep  blue, 
viewed  in  one  diiection,  and  a  pale  greenish-blue,  at  riffht  an- 
gles with  the  same  direction.  Subtranaueeiit — opaque.  Fraeture 
uneven.  Brittle. 

According  to  Fuchs  (Schweig.  Jotir.  zxiv.  373)  it  consists  of 

Phosphoric  Acia  4161 

Alumina  35  73 

Mayiicsia  IMil 

Silica  2  10 
Protoxyd  of  Iron 

Water  6-06=<^*68. 

It  slightly  iniumesces  before  the  blowpipe,  assnroes  at  a  high  beat  a  glaaiy  appear. 
Ance,  but  dloes  not  Aiae.  Wiih  borax,  it  yields  a  clear  colorless  globule. 

Oat.  It  oeenn  both  maarive  and  erjikalliied  in  narroir  thiis,  ttaversint;  clay 
slate,  fn  the  torrent  beds  of  Schlainmiri!?  and  Radelcrraben,  near  Werfen,  in  Saltz- 
burg.   It  is  also  found  near  Yorau,  in  biyria,  whence  it  has  been  called  Vorauliie. 


BLUE  SPAR.  LasoLOttawuifATua. 


33S.  Crystallization  und^em^ned.  Comoionly  occuts  in  indis- 
tinct crystals  and  massee.  (keavage  imperfect;  sometimes  ob- 
servable in  one  direction,  and  apparently  in  traces  in  two  other  di< 

rections  oblique  w  iili  the  first. 

H.=5  o — 6.  G.=3-024,  Haidinger.  Lustre  vitreous.  SireaJc 
white.  CoUr  smalt-bluef  inclining  sometimes  to  white  or  green. 
Subtranslucent<— opaque.  Fracture  uneven. 

According  to  Brandcs,  its  consfitumts  are, 

Phosphoric  Acid  43-33 
Silica  6  50 

Alnmina  3460 

Bfagneiia  13-66 

Lime  0-48 

Protoxyd  of  Iron  <^80 

Water  a6O-4M»'0S 

Before  the  blowpipe  it  loses  its  color,  bat  is  infusible,  jter  se.  With  borax,  it  dis- 
aolves  slowly  and  with  difficulty.  With  boiacic  acid  and  iron  wire,  it  affords  a 
gtobale  of  pKosphnret  of  iron. 

Obk.  Blnr  spnr  occurs,  imbedded  in  quartz  and  mixed  •wn'th  mica,  in  the  valley 
of  tVeftchiiiu,  near  Kriegiach,  on  the  Miirz,  in  Upj)er  Styria;  also  at  Thorenburg, 
at  the  foot  of  the  Wecbsei  mounialn,  in  lamat  Autrin. 


BIOTINR 

niotina,  M»ntic«Ui,  Minrrnlogla  Vf^vlans,  438. 

339.  Scratches  glass.  G.=311.  Lustre  splendent.  Color 
white  or  yellowish.  Transparent  and  limpid.  iFV-ac/wre  vitreous, 
inclining  to  conchoidal ;  eouiibits  double  refiractkm. 
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b  not  ftitwttd  hy  the  blowpipe,  bat  partly  soluble  in  nitric  acid. 

Obs.    This  mineral  has  been  observed  by  Si|^.  MonticeJIi,  among  ihe  volcanic  de- 
bris of  Vesuvius.   Its  superior  briliiaucy  readily  distinguishes  it  liom  its 
It  via  aMdRn  hfloor  of  M:  Biot. 


SOMERVILLITE. 


I  ft—Lf.  jaur.  of  fciiBcei  xn.  fax 

340  Primary  form  :  a  right  square  prism  ; 
Secondary  form :  the  annexed  titjure,  with 
the  edge  M  :  e  replaced ;  M  :  c-135°,  P  :  e= 
147^  9fj  e :  M«I8V  Chavage  perfect  par 
allel  with  P. 

H.  under  6.  LuHr*  Titreoui.  Color  pale 
dull  yellow. 


It  decrepitates  before  ibe  blowpipe,  and  fuses,  per  $e,  into  a  gray  colored  globule, 
and  u  iih  borax  into  a  trMMyarent  one. 

Oaa.  Somenrillito  acc—pantea  black  mica  and  other  minerala,  in  the  ancient 
Hcoria  of  yemiTim  It  dlien  from  idocfaae  In  deerepitatine  befim  tha  Uowpipe, 

and  in  not  nf?  rrfinr  K  j'r-enish  globiUebyfusion.  Thisspeeiea' 
by  Brooke,  and  oauicd  in  compUmeut  tOJDr.  Somerville. 


fthonibohedral  F«ld<|Mr,  JV.  Rbooibnfdal  FMiipir,  JC  iMaila,  F.  Davkie,  aai 

tittUi.   Uaiyoe.  CovcMoait*.  BwidaiiUtc. 

341.  Primary  form  :  a  hexagonal  prism.  Secondary  form  : 
fiff.  125,  PI.  II.  M  :  e=150o,  P :  6=134°  S',  PhUlips.  Cleavage  par- 
allel with  P  and  M,  both  indistinct. 

H.a5-6 — 6.  0.s2*4 — S'66.  JUutre  yitreous;  Bomewhat  opal- 
escent and  pearly  in  aome  Taiiedes.  Streak  white.  Color  white 
or  yellowish.  Tran8piireEit--opaqae.  Fraetwe  oonchoidal.  jQiittle. 

It  cnnfaina,  teeording  to  Qmelin,  Arftredson,  and  Momteam, 

Var.  Dnrlna. 

Silica  43-36  44*11  i»9\ 

Attunina       33*49  t^Ti  83'fl8 

Soda  13  36  90*46 

Potash  713     

Moisture         1  39  0*68  T  V> 

Ume  0-90    120d 

S:  j  1  Cta.   ZZ.^  Artj  Una.  Blo.1. 


The  variety  Dawne,  agrees  nearly  in  compoattiOB  with  nmllieUne.  and  15  idrnTiVal 
in  crystailizatioii.  M  :  e'  (of  Daryne)  is  given  at  115^  SS*,  fiom  which,  by  calcula- 
tion, we  find  M :  e  (of  ne|iaeUae)  »134e  S',  whkh  ia  Baartjr  tlia  angle  of  nepbaUaa, 
obtained  by  obserration. 

Before  the  blowpipe,  on  charcoal,  the  edsfes  of  the  fVagment  of  Mplielim  an 
rounded;  perfect  liisinn  cannot  l>e  .  iTi  '  .'  rraunienl'^  thrown  in  nitric  acid  lose 
their  trauq>areacy,  and  assume  a  nebulous  appearance.  This  character  gave  rise  to 
iheMaMaey9MUM|ftoi&«ifA«,««toiMl.  iMfyaaiadMCijbed  aa  afidi^  


Digitized  by  Google 


DBflCRlPTIVB  MINSRALOOT. 


differently  in  the  blowpipe  flame.  Alone,  before  the  Movjnpe.  it  foses  vith  efferreir 
cence  into  a  -a  Intr  opaque  aod «oawwjMt  pOTOItt  gkAnle.    With  BitEfe  aeld  it  cAnw 

r^sces  and  forms  a  jelly. 

Obs.  Both  varieties  of  this  species  occur  at  Vesnvitis,  in  the  ancient  lavas,  asso- 
ciated with  garnet,  mica,  idocrase,  WoUa-stonite,  The  collection  of  Sip.  Munti- 
celli  contains  some  splendid  specimens  of  this  sfK-cies.  rs'epheline  hai>  &\so  be«n 
found  at  Capo  di  Buve,  near  Rome,  and  iu  ClinksKnir,  al  Katzenbuckdi  IIMr  Hci* 
delberg.  Davyoe  was  named  in  compliment  to  Sir  Uumplurry  Davy. 


HRMmmzf  .1  .iTtt.  8f ATOM  HnicniiUAiniii* 

34d.  Primary  form:  a  hexBffona]  prism.    CSMnage  perfect, 
and  easily  obtained  parallel  with  P. 
fl.s4*5.  0.b2'11.   CWor  white.  Tnmslueeiitr-opaqiie. 

According:  to  the  trials  of  Dr.  Wollaston,  it  contains  Silica,  Aluuiiua  and  Potash. 

Obs.  It  occurs  in  the  cavities  of  trap  at  Aci  Reale,  near  Caiania,  in  Sn  ily,  a.sso- 
ei«l«d  with  Philiiptite.  The  crystals  are  sometimes  isolated,  twt  generally  aggrega* 
led  ia  «  aaiiiier  imiilar  to  those  of  Pidmiie. 


ELiEOLITE.   Sfatcu  oleacecm. 
Pettateio,  fir.  Pierre  GrmvM.   Ettollie,  AUmm.  Lyitnodee.  Sodaite. 

343.  Imperfectly  crystallized.  Cleavage  parallel  to  the  base  and 
faces  of  a  riebt  rbambic  prism  of  112^  and  68%  nearly. 

6.  G.s2*646-^9*618.  Lustre  Terinom  Cohr  dark- 
green,  bluish-gray,  brownish,  or  brick-red.  Some  varieties  are  opa- 
Ir^ront,  when  cttt  and  polished.  Translnoent  F^wiure  con- 
choidai. 

ft'eontains,  aoooidlag  to  Ghnrifa  (Schvrdf .  Jahitk  vi.  80)  and  Vawiadiiii  (TaHean 

p.  888,) 

Silica  441!M)  44  00 

Alumina  34424  S4HNft 

Soda  16  874  ) 

Potash  4  733  \ 

Lime  '  a5l9  0-13 

Magnesia  0-GH7  — > 

Perox.  Iran  0  652  4-4N> 

Water  (y€00>^lOitm,  Q.  — =>96  eS,  V. 

Before  the  blowpipe  it  iiiMs  into  a  white  enanieL  In  a  powder  it  gelatiniaeb 
readily  with  aefds. 

Obs.  ElaEoIifp  cKcnrs  only  in  Norway,  imbedded  in  the  7irr  n-Sienileof  Laurrig, 
Stavern,  and  Frederickswarn.  The  opalescence  of  the  pale  blue  variety  renders  it 
flOmewliat  valuable  for  ornamental  purpoees. 

The  name  elcoiite  is  derived  from  tKnutt  mJ;  inaUuakn  to  iia  oily  Instrei 


LABRADORITK.  SpaTiw  •M.saciii*. 


844.  Primary  fwrm:  an  oblique  ffaoDtboidal  prinn;  P:M^3^ 
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28',  P:T=1U^28',  M:T=119oi6'.  Secondary  form :  similar 
to  tbose  of  allnte.  Ckuvage  parallel  with  P  and  Bt  moat  diatinct ; 
with  T  indistinct  It  occurs  mso  imperfectly  crystallised,  with  the 

above  cleava^s. 

H.=6.  G.=2-69 — 2-7G.  JLtistre  of  rleavno'e  faces  piirallcl  with 
P  pearly,  passing  into  vitreous,  i^treak  white,  or  grayish-white. 
Cw(fr  gray,  brown,  or  greenish,  By  changing  the  position  <^  the 
specimen,  a  beautiful  change  of  color*  wxf  be  observed ;  of  these 
changeable  colors,  blue  and  green  are  the  predoniinaiit ;  yellow, 
red,  and  pearl-gray,  are  also  apparent  Traosiuceni — subtrans- 
lucent 

Its  constituent^  aceoidiiif  to  Kliqfivotli  (Bekrage  ir.  9BD)  and  TlMnnoa,  (Mfn.  I. 

Fron  Labrmdor.  FfWB  Labrador. 

SfHea  r>5  75  56-408 

Alumina  '2650  96-920 

Lime  1100  10-893 

Proioxyd  of  Iron  1'96  1-508 

Soda  400  4393 

Water  0^5<W99,  K.  0  B40»=99-96,  T. 

r>i  f(ii  .  ilip  blowpipe,  on  charcoal,  it  becomes  ^la.'isy  and  white,  but  fuses  only  on 
the  ods;es.  Willi  oxyd  of  nickel  and  borax,  it  aiSbrds  a  blue  {x-arl.  It  i»  enUrelj 
dissolved  by  heated  muriatic  acid,  which  does  not  attack  either  l'elds{)ar  or  albite. 

Obs.  Labradoriie  was  originally  brought  from  the  island  of  St.  Paul,  on  the  coast 
of  Labrador,  associated  with  hornblende,  hypersthene,  and  magnetic  iron  ore.  It 
exMs  in  magaifieait  nieciiBcn»,aiid  great  aboMUnce  ia  Eeaez  eonntri  N.  Y, 


FELDSPAR.  BpATDii  tunuotamm. 

Onliotomouii  Fotilspnr,  .V.    rn'ttiAiic  F<-!<lop!ir,  J.    FeNpitr.   Ire  Spar.    Eyakontle  Adialaria, 

Murcbi>oniie,  r-  <ii[<.  Aui.-ni.ih'.  Aiij:i/'>n.-(i>r,r.  Huuadlii,  *'  -•- f^-jji^— i^.^  a^— ^^u^^ 

sennUe,  Necroiuu:.    F«l«l»ieiu,  Umu.   Felil^tiaib,  H.  Blaapalli,  W. 

345.  Primary  formr  an  obliqne  ihombic  prism;  T:Tb120°» 
P :  Ta67<»  IS'.   Swmdary  fwnu : 


1  s 
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P:a=99o20'  or80^31',  P:a'=128°51',  P :  a''=144^  11'.  P  a-. 
€  :  a- 135^,  T  :  ?-12(P,  T  :  e'^WO^^e  :  Charade  parall»  1  with 
P  perfect  j  with  e,  or  tlie  shorter  diugoiiul,  less  distuict.  Compound 
crystalt : 


4  5  6 


in  iigs.  5  and  6,  cotiiDusition  is  of  the  first  kindy  and  has  taken 
place  parallel  with  Bt.  In  fi^.  4  it  is  of  the  seemd  kind,  and  has 
heen  effected  parallel  to  tbe  edge  P :  H. 

Massive  varieties  have  usually  a  granular  stnirttire  of  different 
d<»£rrc<jii  of  liiieiioss :  also  sometimes  a  lamellar  composition. 

1L=6.  G. =2*394 — 2-5bl,  Kose.  Luatre  vitreous,  sometimes  in- 
clining to  pearly  upon  the  faces  of  periect  cleavage.  Sireak  while, 
Or  grayish- white.    Ct^or  white ;  onea  gray,  reddish-white,  flesh- 

<1  i.'^reenish-white,  green.  Traasparant— tnnslucent.  Fraelurt 
conchoidai  to  uneven. 

It  contains,  according  to  Vauqaelio,  (Hafiy,  it  59&)  Kltproib,  (Bdtnge.  vi.  94%) 
and  Bcitkier,  ( Ann.  d«s  MiMS,  vii.  S»,) 
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CarUhnd. 

Ffedtrfckswilnt,      Var.  \iTiili\ria. 

8i!ica 

(>15U 

650(>                 (>1  iO 

Alumina 

90 

1975 

30  00                 I  "'  »0 

Polash 

14 

11  50 

12'25  leys 

Lime 

trace 

trace  trace 

Ox  yd  of  Iron 

1-75 

125   

Water 

— =1()0, 

V.  {yi:)='.i&'25, 

K.    0^50=99,  K.   =y 

Before  the  blowpipe  it  fuses  with  difficulty,  and  only  on  the  cd'^es.  With  txirax 
it  forms  a  transparent  glass.  With  carbonate  ol  soda,  it  fuses  intu  a  vehicular  jjla.si. 
It  is  lutl  acted  on  by  llie  acids. 

Obs.  Dificrence  of  color  and  lustre  has  given  rise  to  distinct  names  for  several  of 
the  varieties  of  this  species.  AduUtria  includes  the  traasparent  or  translacent' 
rif'if-  finind  in  {>rimitive  rocks.  The  crystals  are  oHen  quite  larpe,  and  are  f  uirirl 
in  tlif  greatest  perfection  in  the  his'lie.st  di.^tricts  of  Savoy;  lliey  ik-iive  their  i^.iwie 
from  Ailula,  one  of  tlie  highest  peaks  t<f  St.  Gothard.  The  Adnlaria,  which,  when 
polished,  exhibits  a  chatoyant  reoeciionof  light,  has  be«n  called  moonstont,  aad  wbeA 
containing  inteivperaed  minute  scales  of  miea,  smutome.  The  sunstone  reflects  a 
pinchbeck  brown  tint.  This  opalescence  can  be  observed  only  in  the  diiectiou  of  a 
plane  which  replaces  the  edg*>  T  :  T  somewhat  obliquely. 

The  more  transparent  specimens,  imbedded  in  trachytic  and  volcanic  rock.s,  hav- 
ing a  perfect  vitreous  lustre,  have  been  distioguished  by  the  term  jr^M^  /eUbpar. 
fee  spar  applies  lo  a  similar  varietf,  which  ocean  crystallized  in  the  vesnvian  lavas. 
('  'n  ut  feldspar  includes  the  more  common  varieties,  which  oceur  as  cnn<;fituent.s  of 
gr.iiiiie,  gneiss,  and  mica  slate  rocld.  Other  varieties  are  the  Mv.rckisonU>-  of  Ijevy, 
which  is  a  vellowisli-^rav  variety  from  I)awli.<-h  and  Arraii  ;  the  I^flilr  of  Dr. 
Clarke,  (the  Helletiiuta  of  the  Swedes,)  which  occurs  at  Qiyphyttan,  in  Sweden,  w^ith 
a  peculiar  waxy  lustre,  and  a  deep  flesh-red  color ;  and  ahw  Hie  fbrislstr,  a  dark  j^rem 
variety,  containin;^  lighter  ghibular  particles,  from  Drae  river,  in  France.  Kaolin 
isa  term  applied  to  decomposed  feldsjiar.  Cou  rzcranit-  is  a  £;rayish-black.  or  blackisli- 
bhie  variety  Irom  the  steep  defiles  ot  Salleix,  in  the  Pyrenees,  termed  "  ties  Courze- 
rans,"  where  it  occurs  imbedded  in  limestone.  lis  coimnobition,  according  u>  Dufr^ 
Boy,  (Ann.  dcs  Mines,  ir.  997,)  are,  Silica  SS^37,  Altmuna  MKIS,  Potash  5-52,  Lime 
II  H5,  Magnesia  l  -IO,  Soda  3-96— f»912. 

l-'ine  crystallized  feldspar  is  fuund  at  Carlsbad  and  Elbogen,  in  Bohemia.  The 
twin  crystals,  represented  in  figs.  5,  6,  are  very  abundant  at  the  former  place,  where 
they  occur  from  two  to  four  inches  in  leofl^th,  scattered  over  the  fields^rom  the  de- 
composttfon  of  the  granite  of  the  region.  Entherlnenburg,  in  Siberia ;  Warmbnmn, 
in  Silesia  ;  Arendal,  in  Norway ;  Baveno,  in  Peidmonl ;  Lan  l'-  Knd,  Slc.  are  among 
Iht  lulertrsling  lucalitieH  of  this  species.  At  ibe  Mourne  nioiiuiains  of  Ireland,  fine 
specimens  occur,  associated  with  beryl  and  topaz.  Glassy  feldsj>ar  occurs  in  great 
aoundance  in  the  trachne  of  the  Drachenfels,  on  the  Rhine  i  also  in  the  lavas  which 
devastated  the  iatond  m  bchia,  near  Naples,  in  1308.  fee  spar  is  firand  principally 
at  Vesuvius.  It  maybe  obtained  in  profusion  in  the  valley  called  Pt»ssn  Grande. 
Porcelain  t;arth,  or  kaolin,  occurs  at  CarcUuse  and  Cig^,  in  Cornwall ;  at  Aue,  near 
Schneeberg,  in  Saxony ;  on  the  island  of  Bonholiii,  in  the  Baltic;  and  «t  BEaflienell, 
near  Passao,  in  Bavaria. 

Tn  the  ITniled  States,  fine  crystals  of  fiildspar  ari  frequently  obtained  at  Rosste  and 
G  n  v-rneur,  and  the  neighboring  region  Lawrence  Co.,  N.  Y.  It  is  usua!!v  r^s- 
stK  iate  l  in  this  region  with  hornblende,  apatite,  and  licapolite.  In  a  similar  situaium 
it  is  found  both  perfectly  crystallized  and  cleavablv  massive,  in  Buck's  Co.,  Pena., 
three  miles  west  of  Attleboro.  It  also  occurs  at  Gtreenfield,  near  Saratoga,  N.  Y., 
and  at  Haddam,  Goon.  Large  manes  of  eleavable  MSapar  may  be  obtained  at  Ac- 
worth,  N.  n.;  Paris,  in  Maine,  near  Ticonderoga;  also  in  still  irrmfrr  abnnilnnre  in 
the  Uighlandii  of  New  York,  and  iu  Charles  Co.,  Penn.  Kavitn  occurs  at  Andover, 
Mass.,  and  Cheshire,  Conn.   Snnstone  is  met  with  at  Lyme,  Conn. 

Feldqiar  is  a  necosaiy  material  in  the  manufacture  of  porcelain.  The  moonstone 
•ndsonstoM  varieties  are  oAsn  nsad  in  jewelry. 
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FERICUNB,  Spatdh  oimsluim. 

Peldvpar,  Jir.  Pwlklhl,  BAH. 


"•3 

T 

T, 

\  / 

346.  Primary  form :  an  oblique  rhomboidal 
prism ;  P  :  M-93°  1^,  P  :  T=ll4o  45',  M  :  T 
b120°  18^.  Occurs  only  in  twin  crystals  similar 
to  the  annexed  in  wliich  composition  is  of 
litf  first  kind,  parallel  to  M.  Cleavagt  perfect, 
parallel  to  P  and  T  ;  rather  more  easily  obtained 
m  the  direction  of  T,  instead  of  P,  and  iu  this 
respect  unlike  feldspar  and  albite. 

H.s6.  G.s2*64-^2*55.  LuHre  pearly,  some- 
times yitreous  upon  P  and  T.  Streak  white.  Color  white,  yeU 
lowish,  or  reddish.  Subtraneperent — sabliansLiieent ;  often  the 
latter. 

It  contain;,  aceofdfllK  to  Prof.  Qmelin'.s  analyses  of  the  Zoblitz  variety,  Silica 
67*91,  Alumina  181)3,  &Kla  9-99.  Poiask  9-41,  Lime  0-15,  Ozyd  of  IraiiO-46»99-87. 

Om.  It  fs  fonnd  in  large  ana  perfect  cry^al^  in  sienite,  at  St.  Ooihard,  in  Swit- 
zerland; in  the  Pfunderstahl  atnl  Si  }inii':r'riritii,il,  in  the  Tvi'il  .  uyn  \l\<-  AIpe 
in  Cariathiai  at  Zoblitz,  in  Bohemia,  and  els^wiiere.  It  was  distinguiiibed  Iruin  Ai- 
UtebsrBniifaanpt. 


ALBITE.   Spatum  tricunatdm. 
FiHif  r,  M,  CInvalnMtc,  F.aa4  AMf.  Klwel^pUt, 


347.  Primary  form :  an  obliirae  rhomboidal  prism;  P 
93o5(K,  P  :  T^IW  CK,  M  :  T»117<)  53^.  Secondary  forme 


1. 


M 


M  :  MIO^)  62',  P  :  e=119°  51',  P  :  Ul^To  33.,  Oeavage  per- 
fect, parallel  with  M  and  P,  with  T  less  so.  Compound  crystals  : 
similar  to  the  above  figures  j  but  usually  flattencKl  parallel  to  Mj 
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which  fiEUje  is  consequently  much  eularged ; — this  is  an  instance  of 
composition  similar  to  that  described  under  pericline.  Imperfect 
crystallization :  lamellar  and  granular  strocture ;  the  laminiB  hava 

'    sometimes  a  stellular  arranirement ;  the  particles  (tf  the  crnnular 
slmcture  are  occasionally  quite  fine,  approarhincr  to  inipalpuhlc. 

H.=6.  G.=2-6— 2-68.  The  albile  of  Fiiibo,  accordmg  to 
gerts,  has  a  G.  of  2-612 ;  that  of  Broddbo,  2-619.  Lustre  pearly 
1 1  pn  II  cleav.urr  ]  i!:tne8,  vitreous  in  other  directions.  Strtak  white. 
Color  whifp  :  also  oora<;ionally  bluish,  fifray,  reddidi^ereenish,  and 
green  ;  it  sonieiiuies  exlubits  a  bluish  opalescence.  Transparent— 
subtranslucent.    Fracture  uneven.  Brittle. 

lis  compoMttion,  according  toE^rtz,  (AfhandUnnr,  t.SS,)  Roar,  (Gfl1)eit*t  An- 
nalcn .  1 1  jc iii.  173,)  and  LftareM  and  Holmes,  (AmuieCh.  «i  oe  Ph.  foI.  60,  p. 331,) 

is  as  follows : 

ProH)  Piaba.  From  Arendai.    Var.  Cleav«l«odiU!. 


Silira  70-48  6846  68*4 

Alumina  1845  1830  90-8 

Soda  mm  9Vt  10-5 

Lime  0-66  M  0^ 


Oxyd  of  Iron  and  Mang.  —=9^,  E.     0'98>:^99,  R.  0-1>-100,  L. 

Before  the  blowpip*-  ihc  action  is  similar  to  that  of  feldspar. 

Obs.  Albite  ofieu  replaces  feldspar  as  a  constituent  of  granite ;  in  Other  instances 
ii  is  associated  with  feldspar,  as  in  Pomoey's  piUar,  and  then  may  be  generally  dii- 
tinguished  by  if*  superior  whiteness.  The  alWie  sfranites  are  often  repositories  of 
several  ol  :;r:jnile  minerals,  turmalines  of  difTercni  rolors,  Ix  ryls,  &c.  It  is 
associated  with  pearl  spar  in  the  Tyrol,  where  it  occurs  in  large  transparent  crys- 
tals ;  with  epidote  and  gamei  at  Arendal ;  with  eudialyte  and  homblenoe  in  Green- 
land. It  is  frequently  one  of  the  constituents  of  sienite  and  greenstone.  Such  is 
the  case  in  the  rocks  about  Edinburgh.  In  Massachu.sette,  U.  8.,  at  Chesterfield,  it 
occ  urs  in  lamellar  masses,  the  lamina"  arranged  frequcnily  as  lo  product-  a  wodge- 
like  form,  and  having  a  slightly  bluish  tint.  It  is  also  met  with  at  the  same  locality, 
of  a  finely  grannlar  structuie,  and  rarel  v  in  small  crystals.  It  is  the  bed  of  the  line 
red  and  blue  tourmalines  of  Chesterficla.  It  occurs  in  a  similar  manner,  and  con- 
taining the  same  minerals,  at  Paris,  Maine,  and  also  at  Goshen,  Mass.  At  Haddam, 
Conn.,  it  is  accDinpanicd  with  chiysoberyl,  beryl,  coluinbite,  a  .ii  ni  ililo,  black  tur- 
malines, and  pinile.  At  Monroe,  (jonn.,  is  found  a  tjnc  grauulai  variety  containing 
beryl. 

The  name  AlbUe,  is  derived  from  albus,  whiter  in  allusion  to  its  color,  as  obmrved 
by  Gahn  and  Berzelius,  who  thus  named  it  in  1814.   The  variety  from  Chesterfield 

was  ('( n  iiiiji  iii'il  Cleavflarulile,  in  coiDpliincnt  to  Prof.  Clerivclaiul,  by  Mr.  Brooke, 
who  supposed  ai  the  time  thai  it  wa.s  a  distinct  species.  The  crystallizaiion  of  albite 
was  first  peifecily  developed  by  Dr.  Gitstavas  Rose,  in  Gilbert's  Annalen,  Feb.  18^. 
More  latterly,  Mr.  W.  Phiilipe  proved  it  to  be  a  firaqaent  cooslitoent  of  the  gntnita 
of  England. 


ANORTHiT£.   SpATtM  VtwuviANCM. 
A— fifcuwuei  TrtiniM.  Jfc  OhilHalUb  ^miiifiHI  AiMMata^  jimt.  1Mtertii,ir. 

348.  Primary  form :  an  oblique  rhomboidal  prism ;  P :  T»110o 
57%  M :  T»120^  yO'.  Secondary  form  .*  T :  e  fa  plane  replacing  the 

38 
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acute  lateral  di^)=94^  12',  P: 
8=137°  32^,  P':  a'=133°  13', 
P  :  a'=138«  46^.  Cleavage 
parallel  wiUi  P  aiid  M  perfect. 
Cempmmi  crystal*  m  snot* 
thite  never  occur  in  natuze. 
Imprrfprt  crystaUizatioiis  : 
structure  columnar,  or  coarse 
lamellar. 

IL-6.  0.sS<66— 2-78  ;  a 
massive  variety  was  deter- 
miiirr!  by  Rose  to  have  the 
specilic  gravity  2*762.  Lus- 
tre of  cieavage  planes  incli- 
ning to  pearly ;  of  other  foces  ¥11160118.  Streak  white.  Cohr 
white.  Transparant — translucent.  i^<iefiir«  conchoidal.  Brittle. 


It  contaiDS,  accordins:  to  G  Kos<?,  (Gilbert's  Aimalen,  Ixxiii.  173,)  Silica  44*49, 
Alnmina  34-46,  Lime  15  68,  Magnesia  5  26,  Peroxyd  of  IroD  O-TlaalOM. 

It  15  similar  in  its  action  before  the  blowpipe  to  the  two  preceding  species,  except 
that  with  carbonate  of  soda  it  does  not  affura  a  clear  glass,  but  froths,  and  funn^  an 
enamel.    It  is  entirely  decomposed  in  conc  entrated  muriatic  acid. 

Ooa.  Anorthile  occurs  at  Mount  Vesuvius,  among  the  old  lavas  in  the  ravines  of 
Monte  Somma.  It  generally  occupies  the  cavities  ^  chloritic  muscK.  and  is  asso- 
ciated with  ice  spar,  augite,  mica,  and  idociase.  It  aim  occon  on  tne  island  of 
Pnx'ida,  near  the  entrance  to  the  bay  of  Naples. 

AiiDrthite  was  first  di,stine:u)>hed  as  a  distinct  species  by  Dr.  G.  Rose,  in  1833,  who 
named  it  frum  aMp0*(.  ablupu,  beca<jse  all  its  interfacial  angles  were  oMiqae.  It  was 
afterwards  described  try  Montieelli,  in  his  Mineralogiayesttvianai  and  named Chiib- 
lianite,  in  honor  of  the  crown  prince  of  Denmark. 

The  species  Indianile,  agrees  closely  in  composition  and  crystallizaHon  with  anor- 
thite.  It  i.s  described  as  occurring  in  translucent  grains  uf  a  greenish-white  color, 
cleaving  parallel  to  two  planes,  inclined  to  <me  another  at  an  angle  of  95°  l^.  It 
coaditBi  aceoidfii;  to  Chanerijt  and  Lanfiar,  of 


Aliunina 
Lime 

Ozjrdof  Iron 
floon 


43^5 

375 
150 
3-0 


43*0 

34*6 

156 
1-0  ^ 


iHth  atraee  of  manganese.  It  is  {n(\asible,  but  becomes  friable  and  gelatinoos  in 

acid<;.  It  form"?  the  j^iirr-;''  of  the  Indian  rornndum,  and  is  found  principally  in  tfie 
Camatic,  associated  with  garnet,  fibrolite  variety  of  kyanite,  and  hornblende. 


LATaOBITfi.  SpATOM  RoaacM. 
LUnMls,  Brmk*.  DipioiM,  BrtU. 

349.  Prim  art/  form  :  an  oblique  rhomboidal  prism;  P:  M=91® 
9',  P  :  T  3'^,  M  :  T=93<^  30' ;  obfainf-d  fmm  cleavnge  planes. 
Cleavage  parallel  to  P,  M,  and  T.    Occurs  also  massive. 

H.s6-5 — 6*6.  G.=2*72,  Gmelin ;  2-8,  Brooke.  Lustre  vitreous, 
of  P  dull,  M  and  T  unequally  shining.  Color  a  pale  rose-red,  or 
a  pink,  resembling  the  color  of  the  lepidolite  Tariety  of  mica. 
SubtiaDslucent— opaque. 
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GkneUn  obUmed  the  following  composition  in  iwo  analyses,  (Annals  of  PiiiL  9(1 
Silica  4MU  iiTS^J 

Aiomiiut  mu  3»m 

Line  V  mi  9^ 

OTvd  of  Manganese  3  160  5  767 

MaKiiesiia,  witAsomelianpuMse  0  5*^   

Poiash  •  €■:>-:>  6  575 

Water  2a41=102  0fia.  304I=98-777. 

Held  in  the  platinum  forceps  in  the  blowpipe  flame,  it  fuses  with  some  intumes- 
eenee  into  a  white  enamel.  With  borax,  it  affords  a  globule,  which  has  a  pale  ame> 
thrst-red  color  in  the  oxvdating  flame,  and  is  colorless  in  the  reducing  flame.  With 
salt  of  phospbonis  it  melts  into  a  clear  glass,  containing  a  <^keleton  of  silica. 

Ob8.  Lalrobile  ha.«s  been  found  only  on  Ametik  islaiid,  near  the  coast  of  Labra» 
dor,  where  it  is  associated  with  Celd^>ar,  mica,  and  calcareous  qiar.  It  was  discov- 
«i«d  hf  the  Rer.  C.  J.  Lurobe. 


AMPHODELITE. 

A'orrfrn^t tn  Jn1iinh«richt,  1833,  p.  174. 

360.  Resembles  feldspar  in  crystalline  fonn.  Cleavage  parallel 
to  two  planes,  which  meet  at  an  angle  of  94°  lO'. 

H.=4-6.  0.s2*76.  Color  light  red.  F^raeturo  nmilar  to  that 
of  scapolite. 

It  coDtains,  according  to  the  analyses  of  Nordenskiold,  Silica  45  80,  Alumina 
33-45,  Lime  10-15,  Magnesia  5  05,  Oxyd  of  Iron  1  70,  Water  1  85-- 100. 

Ods.  This  qwdes  was  found  bjr  Nordenskiold  in  the  limestone  quarries  of  Lojo, 
in  Finland. 


SCAPOLITR  SpiTUM  uuADaATVM. 

PrramMal  Petdi^,  Jt.    IMMdia,  MMQ-prramiM  r|ll^pe>t^  J.  F.  VrnMhlW, 

rcraerlu,  H.  TemklMit,  Mhm.  ScapolUli,  WHm,  BM^MWfMf 

351.  Primary  form:  a  right  s(;[uare  pikm.  Seeondarfffermi: 


I.  9. 

m 


CkmvcraMu,  N.  Y.  VmyIu  . 

M :  tf«135o,  e :  a=l  21^  54',  a  s  a=136o  7',  a :  e=158o  31^.  Cfew- 
parallel  with  M  and  e  rather  diatinct,  but  tnterrapted.  Im- 
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perfectly  crystalline  rarieties  ooeor  eoigtimar,  lamellarly  filsoiis, 

and  massive;  commonly  the  particles  are  strongly  coherttit. 

H.=5 — 5-5,  nearly  6,  a  subtransparcnt  variety  from  Gonvemciir, 
N.  Y.  G.-2'612 — 2-749.  Lustre,  often  pnirly  externally,  incli- 
nin^  to  resinous ;  on  the  cleavage  and  iracture  surface  paraiiel 
witn  P,  it  is  Yitreous ;  on  the  latfral  cleavage  planes  ▼itieoas,  in- 
clining to  resinous.  Streak  grayish-white.  CoUir  wbite,  ^ay, 
blue,  green,  and  red  ;  colors  usually  light.  Transparent — £untiy 
subtrausluceut.   iracture  subcouchoidoi.  Brittle. 

Ik  cKWilafpis  aeeoiding  to  Snumeyer,  NovdMuUfild,  Join,  uid  Ymqadin, 


monHc,  from  S<i— t  SMfBMWL  ft—  Ptolwrf.  Wemcritt.  Dipm. 

Silica  40^531  iV^  &4hS6  60 

Alumina  33-196  83-58  9(KN>  M 

Lime  31-245  30-36  10-45  10 

Potash,  with  Soda    1-813    8-00  — 

Perox.  Iron  <MS    MO  — 

ProuuL  Maag.  — —  0-M  —  — 

Water  ^^406,8.  >a»-S9<)6,N.  M-m6,J.  M6,y. 

Strongly  heated  in  the  blowpipe  flame  it  fuses  into  a  vesicular  glass,  and  intumesces 
considerablv ;  it  then  assumes  tnc  appearance  of  ice,  and  eoritinues  no  lonper  in  ftt- 
aioii.   Wiia  borax,  it  dissolves  with  eflervescence  and  fuses  into  a  clear  glubule. 

Om.  The  great  variety  uf  appearance  amoDg  the  diffemit  specimens  of  this 
species,  gave  rise  to  its  division,  by  the  earlier  mineralogists,  into  several  distinct  spe- 
cies. likioniU  includes  the  pure  traiispan  nt  perfect  crystals  found  in  the  debris  of 
Mount  Somina.  Soipolit*:  was  applied  to  the  iraii>lueent  varieties  of  a  gray,  green- 
ish-gray, or  green  color,  ii  soiuetuiies  occurs  of  a  red  tingv,  from  an  admixture  of 
iron.  Werncrite  oc  <  ui^i  in  short  crystals,  similar  to  the  second  of  the  aK»ve  figrares, 
and  with  darker  shades  of  color  than  scapolite.  Paranthine  included  the  more 
compact  varieties  of  a  pure  white  and  pale  r>lue  colors.  Diptfre  wa.s  distinguished 
from  scaptiliie,  principally,  by  its  reddish-white  color  and  thin  cohmmar  structure 
in  imperfectly  cp'Stalline  varieties.  NuUaUite  diflcrs  frora  Weineriie  only  in  pos- 
sessing a  tinge  oiblne  with  the  gray,  and  s  feeble  ehslc^rsnt  reflection  of  light. 

These  several  %'arieiies  of  scapoliie  are  usually  met  with  in  primitive  regions; 
very  often  in  the  primitive  limestone,  near  its  junction  with  the  granite ;  and  in  beds 
of  'mimriciie  iron,  acconip.'inviiii;  this  lock.  In  the  latter  situation,  sca]>olite  oc  curs 
at  Arcadali  in  Norway,  and  VVuraicland,  in  Sweden;  also  in  fine  cr)*stalU/<iti(ins  in 
Pargas,  railsiid,  ftc.  At  Arendal  it  is  associated  with  hornblende  and  garnet  in 
limestone,  and  occurs  in  long  .slender  crj'iAals.  WerHerile  is  found  in  short  thick 
crystals  at  the  same  locality.  Paranthine  occnrs  In  the  limestone  quarries  of  Galsjo 
and  Mals)u,  in  Warmeland.  hipyr>'  it  <  ui  iirM  d  principally  to  die  lOTVsntof  MsD* 
Ifeon,  in  the  western  Pyrenees,  where  it  is  imbedded  in  slate. 

Bmntiful  cr}'siaIlizations  of  this  species  occur  at  Goav«niear,  N.  Y.,  thickly  dis> 
ieminated  in  primitive  limestone,  and  associated  with  apntite,  !«phpne,  and  augite. 
The  crystals  are  usually  thick  and  short  prisms,  varying  iu  leugta  fruni  half  to  two 
inch.:  presentinir  ihe  form  of  the  first  of  the  nbove  figures.  In  a  similar  gan^Mic 

it  is  met  wiiL  at  Amuv,  N.  Y.,  Bolton  and  Boxborough,  Mass.  NnitalliU  aUo  oc- 
eillK  St  Bolton,  in  slender  prisms  seldom  terminated ;  also  at  the  same  pla(  e  ■  fNuple 
variety  forming  considerable  masses,  and  having  a  distinctly  cleavable  structure. 
In  Bucks  Co.,  Pemi.,  three  miles  west  of  Attleboro,  in  a  quarry  of  primitive  lime- 
stone, scnpolite  occurs  both  crystallized  and  massive,  a.ssociated  wuli  t  abular  spar, 
nyroxenc,  zircon,  apatite,  and  sphene.  Compact  varieties  arc  met  with  near 
Marlboro',  Vt.,  and  Bozboroo^  and  Westfieid,  Mass.  A  pure  white  variety, 
somewhat  fibrous  in  its  structure,  occttrs  at  Monroe,  Conn.  The  variety  Bergman- 
nite,  which  is  IVequently  described  as  a  distinct  species,  is  staled  to  occur  massive 
and  in  promiscuous  concretions :  color  grayish,  psssing  into  wiiite  and  brick-red ; 
ooaqnt ;  lustrt  peailj.  It  occius  at  Stttveni,  ia  ^OTwajr,  aswciated  with  feldqiar* 
euBOlitei  and  qoarUt. 
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QLA.UCOUTE. 
AnfyMM,  Bdia.  Vtw  PbU.  Jour.  Itl.  981. 

352.  Massive ;  traces  of  c  I  oarage  parallel  with  the  fiuxs  of  a 
riiombic  prism  of  about  143^^  30',  according  to  Brooke* 

H  -5.  G.=2'72 — 2-9.  Lustre  vitreous.  Color  lavender  blue, 
pas&ing  into  gr^n.    Subtraiislucent.    Fracture  splintery. 

It  poalllnft,  accordinig  to  Bergmanti, 


Silica  d»58  64-66 

Alumina  ilTfiD  d9'77 

Lime  10^*27  1108 

Magnesia  3  73  — 

Potash  127  4-67 

Soda  2-96=- 96-41.    100, 


with  a  little  iron  and  manganese.  Before  ibe  blowpic^  it  whitens  and  fuses  oaly  oa 
the  edges ;  with  borax  or  ^li  of  phosphor  as,  it  is  readily  soluble. 

Oml  This  q^ies  was  obserred  fay  Menfe  mat  Lake  Baikal,  la  Siberia,  im- 
beddad  in  compact  Ibldqwr  and  giwaular  liuMatoM.  It  has  abo  bftta  net  with  at 
Lauvi^,  is  Nonvay,  accompMying  elaoiite. 


CffiHLENITE.  (tea-nm  CteatBtuanii. 

Sljrtobit*. 

353.  Primary  Jorm :  a  right  square  pri^m,  which  is  the  usual 
form  it  presents.   Cleavage  parallel  lo  P  indislinet. 
H.s6'6 — 6.   G.=2-9166 — ^.029.   Lustre  resinous,  inclining  to 

vitreous.  Streak  whitr  nrrnyish-white.  Color  difTerent  shades  of 
grrtv  :  none  bright.  Faintly  subtransluceut — opaque.  Pra/Uure 
uue  ven — splintery. 

* 

itoonldiiB,  aoooidliigtol'tacba,  (Sehvdf.  Joan.  sr.  377,)  Kobdl,  and  Thcanon, 


Silica 

20r>4 

310 

29133 

Alumina 

Si-4 

26  048 

Idme 

35  30 

S7'4 

87380 

Pratcoc  Iron 

4-4 

4-3S0 

Water 

sao 

»0 

4-540 

Magncda 

8-4p-« 

K. 

■100-46,  T. 

Before  the  blo-wpipe  thin  splinters;  fuse  A»ith  difficulty.  With  borax  it  fuses  slowly, 
forming  a  vitreous  ^^lobnle  colored  by  iron.    Il  gelatinize;*  in  muriatic  acid. 

Ob8.  Gchk-nitc  is  found  mostly  at  Mount  Monzoni,  in  the  Fassa  Valley,  in  isolated 
or  a^regaied  crystals,  invested  by  calcareous  spar.  It  alao  occnn  massive  in  the 
•Mike  neif hborfaood,  forminf  an  exceedingly  tough  rock,  contaiAinr  imbedded  crya- 
lalsof  pleonaste.  Arcnriiine:  to  MonticelTi,  this  s]>ecies  b  found  inaistinctly  crystal* 
Used  in  calcareous  spax  at  Vesavius.  Gehienite  was  named  by  Fuchs  in  tumor  of 
his  eoUeague)  GMden. 


OISMOMDIME.  SvATOM  tolcanicvm. 

AbrKrhc.   7.<«9fon!ir.   ninmonillne,  I^onXard.  Se.oqiilfiltcatif  of  Limc,  Th«m. 

3d4.  Primary /orm:  a  right  square  prism.   Secondary  form : 
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a  square  octahedron,  with  truncated  basal  edges ;  e :  esl22^  M', 
M  :  e-\32°  31'.    Cleavage  parallel  with  M  imprrfect. 

H.=C — 6-6.  G.=2-16 — 2-2.  Lnstre  adaniaiiiine.  Color  pale 
smalt-bhiei  milk-white,  pearl-gray,  rose-red.  TraiLslucent — nearly 
tnospKKDL  ProdurB  ooncfaoioa!. 


it  eonsistii  of  Silica  41*4.  Llim  48^  Aiiniiiiia3^5,  Maganla  1%  Qxrd  of  Iron 
9>5-^G*5,  Carpi.  It  photipnonwes  benve  tiha  blowpipe  and  becotnea  ffiable,  but 
does  not  fuse.    Ii  forms  a  jellj  wilb  acids  without  effervescence. 

Obs.  It  occurs  in  whit^  translucent  cryi^tals  coaling  cavities  of  kva  at  Capo  di 
Bove,  near  RcNne:  and  in  small  purple  colored  crrstab  in  the  dmsy  cavities  of  ice 
ipar  and  other  volcanic  miikenl&  at  Vesarins.  llie  purple  vaite^  baa  been  called 
iwgoiuici  but  it  appears  to  be  Idenlfcsl  with  GianbODdiiie.  The  wUte  vmriety  was 
flntdMcribed  br  QlsnLOiidi,  and  beoce  its  name. 


BfELULITR 

356.  Primary  form :  a  right  square  prism.  Secondary  fonn  : 
theprimary  with  the  lateral  edges  truncated. 

Chtm  sparks  with  steeL  G.s3*04l — 3*28.  Zatitire  vitreous. 
Color  yellow,  leddisbi  or  greenish.  Opaque.  F^roeiure  subcon- 
choidal. 

ft  eontatea,  aeeonting  to  Carpi,  Silica  38,  Lime  19^,  Bbgnesia  19*4,  Ahatlnad^, 

Oxvd  of  Iron  121,  Titanir  A  iil  1,  Oxyd  uf  Mansranesc  2--^.98. 

Ii  {uixea  before  the  blowpipe  into  a  greenish  glass.  When  pulverized  it  gelatiitizeji 
witheddM. 

Obi.  It  oeenn  in  the  cavitiea  of  a  rolcanic  rock,  at  Capo  di  Bore  and  Tivoli, 
near  Rome,  associated  with  nqibeUne. 


MANOAM£S£  SPAR.  SrATwnra  oscoLoaixa. 


856.  Primary  form:  an  oblique  rhomboida]  prism;  fig.  104, 
Pi.  II. ;  M  :  T=12F,  M  :  P=93o— 94°,  P :  T=112o  39/,  Cleavage 
highly  perfect  pni  -llf  1  w  tli  P;  less  perfect  parallel  with  M  and  T. 

"H.-fi-.^ — 6-5.  6oHie  vaneues  have  a  hardness  equal  to  7.  G.= 
3'4 — ii'634.  Lustre  vitreous.  Streak  white.  Color  light  brown- 
ish-ied,  flesb-nd,  sometimes  greenish,  or  yellowish,  wh«i  impure. 
*IVHHf«MitU-4>paque.  FraehKre  oonchoidal — uneven.  Brittle. 

7be  ooianoeiiian  of  the  manganese  spar  firom  Longbanshyttan,  Sweden,  has  been 
(Vti^injneffM  ftnowi,  hg  BcrzeUns: 

Oxyd  of  BfangUMM  63^60 

Slim  39  60 
Iron  460 
Lime  aud Magnesia  I'&O 

Water  2-75^101-05. 

The  impure  varieties,  Rhod^ntk,  PkaLizxU,  and  Alias iu,  contain  variable  propor- 
tions of  spathic  ircMD,  or  carbonate  of  manganese,  and  alumine. 
Dr.  TlwMBoa  hsi  «ade  diatinct  ipeciea  of  two  eiMcetee  of  manpneeo  from  Fxaak- 
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lui,  Ne?  Ti  r  V  which  doDOtigm  «jth11i«t«fi«tf  of  taig8laiid^iBiii&^^ 
in  their  compobitioo. 
One  whicli  he  calb  elieiiileally  the  siiiiiple  siUeiie  of  nangiiiac,  is  compoeed  of 

Silica  90M 

Protox.  Manganese  60*60 

Peroxyd  of  Iron  <MKk 

MoisUire  S^70 

Alumina  ■  trace-^JKlftr). 

Its  color  is  a  light  brownish-red.  Hardness  6-95.  Sp.  Qr.  4*0%.  Powder  light  red. 
The  other,  a  eeaqnisUicete,  is  composed  of 

Silica  42^70 
Prolox.  Manganese  60*73 
Pknoz.  boa  raslOthlS. 

it  oeenrs  in  eiTstals  whoee  primary  is  the  oMiqne  rhomboidel  prism,  whteb  has 

hci^n  pivcn  above  as  thi*  form  at  these  species.  The  crystals  are  oflen  several  inches 
lime:,  'intl  a"  i'>^'i  i»  diameter.  U.=6'S5.  G.=^  58i6.  CoUn  brown,  slighlly  red- 
dish   It  has  been  named  FwtMto,  in  eompUaMut  to  Professor  Fowler. 

Before  the  blowpipe  manganese  spar  becomes  dark  hnnni,  and  melts  into  a  red- 
disb^brown  glassy  globole.  in  the  oxidating  flame  it  colors  borax  hyacinth-red,  but 
in  the  redueinc  flame,  the  borax  remains  uncolored.  In  'In-  late  ol  a  powder,  it  is 
partlr  dissolved  by  mariaiic  acid,  and  the  insoluble  pan  becomes  of  a  white  color. 
All  tne  varieties  grow  dark  on  expoeofe  to  the  air,  and  often  the  weathered  aiulhee 
has  nearly  a  black  color. 

Oas.  The  foreiffn  yariel^  first  reeogniaed  as  the  tbrnHtHkm  of  ^  species,  occurs 
at  Lon^bansh^'ttan,  near  Phillipstadt,  in  Swedeii,  i  n  iron  ore  beds,  sometimes  in  broad 
folise.  at  others  granular,  and  of  a  paler  color;  also  ai  Elbingerode,  in  the  Uartz;  in 
the  district  of  Ehatherinenbnig,  in  8ib«riaj  with  gnj  copper  ore,  at  Kapnik,  In 
Tmnqrlvania. 

The  same  variety  occnni  in  the  United  States,  in  large  boulders,  at  Cnmmington, 
Mas.s.,  scatfrrr  1  .ver  the  fields. 

The  variety  Fuwierite  is  tbund  at  Hamburgh,  N.  J.,  at  the  Franklin  furnace,  where 
it  occurs  in  a  bed  in  limestone,  with  magnetic  iron,  Franklinite,  and  garnet.  The 
silicate  of  manganese  i«  associated  with  Troostite,  aotomoUie^  auod  red  sine  ore,  at 
SrerHng,  N.  J. ;  abo  at  Comberiand,  R.  I.,  where  it  b  aasoeialea  wUk  Yenita. 

The  varieties  allagite,  rhodonite,  photislie,  and  comeotts  matifwese,  are  fimnd 
near  Rubelaud,  la  the  Hartz. 


TROOSTITE.  Spatinius  abombobbdbds. 


of 


367.  Primary  form:  nn  obtiise  rhombohe- 
dron  ;  R  :  R-llB*^,  measured  with  the  common 

foniometcr.    Secondary/  farm:  R:e=147°3CK, 
L :  e=l  22^  SCK.    Cleavage  perfect  parallel  to 
less  distinct  at  right  angles  with  the  axis.  Par- 
allel to  R  in  traces.  Occurs  also  uassiTe,  and 
havino-  a  granular  composition. 

H.=5-6.  G.-3  ni4— 3  034,  Thomson.  Ltis- 
tre  vitreous,  inciinmg  to  resinous.  Streak 
white.  Ck^  pale  aspara^ps-green,  yellow, 
gray,  reddish-brown;  none  bright.  Transparent 
—translucent  i^Vodifre  conchoidal.  Bnttle. 
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AeeofdliiirtoDr. 

SMica  30-650 

Piulox.  MaiiLjanese  46*215 

Perox.  hull  15-460 
Moisture  and  Carbonic  Acid  7  30O=f>9  615. 

In  the  Mowpipe  Oaine  it  becomes  tmuperent,  and  fiwee  on  the  edges.  To  bonz 
it  ^ives  the  rtolet  Hngv  of  manganese.  It  diisdlves  wfth  eflSsrveseence  in  mnrlatie 

acid,  piviriLT  iMir  rhloritie. 
Oaa.   TroosUte  occnrs  with  Fnuiklioiie  at  ^Sterling,  JN.  J.,  in  beds  of  fkrimitive 


BUSTAMITR  SpiTnina  uMipouitt. 

358.  Occurs  in  spherical  or  reniform  masses,  having  a  radiated 
or  almost  laminated  structure. 

H.»6— 6  5.  G.=3  1— 3  3.  Color  pale  gray,  with  a  aligfat  tint  of 
green  or  red.  Subtranaiuoent. 

its  composition,  according  to  Dumas,  (Ann.  des  Min»>,  2d  series,  i.  'iTi,)  is  a»  tol- 
kms: 

BUica  4890 
Proioar.  of  MingianH  9fr06 

Lime  1457 
Protox.  of  Irou  0-61=<^IOO-34. 

Obs.  Thi%  mineral  was  discovered  bv  BL  Bostamente,  of  Mexico,  accompanied 
with  quartz  and  man<*anese,  at  Bcal  de  MinM dfl  Fciela,  and  at  inotkn,  in  tlw  prov- 
ince of  Publa,  Mexico. 


TABUXjyi  SPAR.  AnoiTOTAiVLAma. 

Pritmiiiic  Aii|lt»ap«r,  M.  TUmliir  Bprnr.  TM*  BiMr.  OoMailM.  BrlMelMflla,  IT.  TMU* 

■path,  .V. 

359.  Primary  form:  according  to  Brooke,  an  oblique  rhom- 
boidal  prism ;  P  :  U=l2fj°  1  P  :  T=93'^  40^,  M :  T=95°  IS'.  Cleav- 
age perfect  and  easily  obtained  parallel  to  one  of  the  lateral  faces 
lees  flo  parallel  with  the  other ;  mdistiiict  parallel  with  P.  Imper' 
feet  crystallizati(ms :  columnar ;  particles  long  and  slender ;  often 
suh-laniellarly  arranged  ;  at  other  times  crossing,  80  as  to  produce 
reticuiated  forms;  rather  stroiigiy  coherent 

H.==4— 5.  G. =2-78— 2-9  :  2-785— 2-895,  Thomson,  specimens 
from  the  United  States ;  2-805,  Sbidinger,  specimen  from  the  Ban- 
na!. lAtMtre  vitreous,  inclining  to  pearly  upon  the  faces  of  perfect 
cleavage.  Streak  white.  Color  white,  inclining  to  irmy,  yellow, 
red.  or  brown.  Subtransparent — ^translucent.  Fracture  uneven. 
Hnitle. 

It  contains,  according  to  BoiuiUurr,  Sti  umcyer,  and  TkailiKMi» 

Silica  62-58  51  145  51-716 

Lime  44-46  -    4711-2  Vi 

Protox.  iron      113  0  401  I  IKW 

0-9!M9-13,B.  OinM9-601,6.       3-90l»»100'176k  T. 
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Before  ihe  blowpipe  it  fu«es  with  difficultjr  into  snUraoapftreat  roloikas  glass.  With 
bonx  it  fonas  readily  a  clear  glass.  Tluown  Into  nitric  acid,  it  eiR^rresees  rajiidly- 

•t  first,  and  s^x  m  falls  to  a  powder. 

Obs.  Tabular  spur  is  found  in  granite  and  primiiive  lune^ione ;  al.so  in  basali  aud 
lava.s. 

It  occurs  in  the  copper  mines  of  Cziklowa,  in  the  Bannat  of  Temeswar.  It  ac- 
companies garnet,  flnor,  and  native  silver,  in  UmeMone,  at  Pargas,  in  Finland,  and 
Kongsberg,  in  Norway.  At  the  ("n  •!  •  lock  of  Edinbarirh  it  is  met  wilh  in  basalt, 
associated  wilh  Prehnile,  presenting  a  libruus  radiated  i>iiuciure.  A  greenish-white 
variety  (ucurs  in  lava  at  Capodi  Bove,  near  Rome. 

In  the  United  States,  this  species  occurs  at  Willsboroagh,  N.  Y.,  formioK  the  aides 
of  apowerfnl  vein  of  garnet,  which  tnTerses  a  noaDtain  of  gneiss;  at  BooOTille. 
N.  Y.,  it  is  met  wilh  in  large  bonlders  ;  also  at  Qrenville,  Lower  Canadn,  a-woriated 
with  green  coccolite.  It  is  found  in  large  tabular  masses  of  a  fibrous  structure,  in 
Bucks  Co.,  Pens.,  three  miles  wcat  of  AUeboro^,  associated  with  aeapolite,  pfrozene, 
and  sphene. 

Dr.  Thomson  has  described  nnder  the  name  of  WaUastomU,  a  variety  of  this  ape- 

cii  s  I'rdin  Kilsyth,  where  it  occurs  in  greenstone  veins,  ll  differs  in  composition  ftOK 
ubuiar  spar  in  containing  1  part  of  trisilicatc  of  soda  to  4  of  tabular  spar. 


SPODUMENE.   AvoiTus  rho&ouccs. 
PriflBEticTriphanc  Spar,  JV.  Priamatlc  Spodumenr,      Tripbaa,  I,.  Triphiix,  ff. 

360.  Imperfect  crystallizatiom :  sUructiiie  foliated ;  yields  by 
cleavage  rhombic  prisms  of  93°. 

H.-6-5.  0.s3-ll— 3-19.  3-17,  Haidinger  ;  3-188,  ThomBon  ; 
specimen  firom  Dublin  Bay.  Lustre  pearly.  ,  Streak  white. 
Color  ^rayish-nrecn,  passing  into  greenish-white  and grayish-whUe. 
Traiisluceut— subtrauslucent.   Jbyaciure  uneven. 

It  oomaina,  aeoonUagto  Stromeyerand  Tfaomaonj 

tTtSn.  Klllln»f. 
SUica  43288  (>3si2 

Alnninn  88-776  38506 

Uthia  6-096  S-MM 

PlOtf/x  Iron  (hTM  0-828 

Protox.  Mang.  0-31)4  Lime  0^728 

Moiatun  O-TIS-OS-^a,  Strom.         O-SeObsj^BM.  Thom. 

Bcfure  the  bluupipe  it  ln<;cs  its  traii>luccncy  and  color,  and  swells  to  a  foliated  red- 
dish-yellow mass,  wnich  easily  falls  lo  a  powder.  The  exterior  portions  fuse  into 
amall  gliuMjr  gklNiles. 

Obb.  It  occurs  on  the  Island  of  Utbn,  in  Sadermanland,  Sweden,  with  magnetic 
Inm  ore,  quartz,  inrraaline,  and  feld-spar  -,  al?o  near  Sterling,  in  the  Tyrol :  and  of  a 
pair  LM  '  erior  yellowi-h  i-olor,  imbi'dded  in  granite,  at  Killiney  Bay,  near  Dublin. 

It  occurs  in  granilu,  at  Goshen,  Mass.,  associated  at  one  locality  with  blue  tnr- 
maline  and  beryl ;  also  at  Chesteilicld  and  ^?;eriiiiK,  Mass  Spodumene  is  dei  i  w  ii 
from  ffv*^,  atka,  aai  was  so  called  because  it  assumes  a  form  like  ashes  before  the 
Mowpipe. 

PYROXENE.  Aoonva  numioa. 

P»nitoiii  U5  Aiitiiic  sprrr,  _\/  Pyramldrt  Prmmatic  Aiiffite,  J.  Aiiflte.  CoccoHte.  Dloptld*.  Ball* 
Km.  Prrxnio.  FftMaiu.  Ptiniaciutie.  J»(I«r«oiiit«,«  StaU»f.  AtbMus,  to  part.  OrMB  DUUag^ 
KakkoMi,  Ballnliv  OaplMuUt,  IT.  PaaiakltatWiCnw.  Itrviwai  MalaceUibo, /f«n- 


361.  Primary  f&rm :  an  obliqua  rhombic  prism ;  M  M=87=  5\ 


•  For  remarks  on  the  identity  of  Jeffenonite  and  pyroxeoe.  tee  an  article  by  Dr. 
Trcwsi,  on  the  pyroxene  ot  the  United  States,  in  the  Jour.  Acad.  Nat.  Sd.  Philad.iii. 
106}  also     its  ori|^inal  describen  in  vol  iv.  of  the  same  Journal^  p.  3. 
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P:M=  loins'.  Secondary  forms:  fig.  1,  a  crystal  from  Etna, 
also  Gouvemeur,  N.  Y.  \  iig.  2,  a  crystal  from  Fassa,  Tyrol  \  fig. 
3^  from  Ala,  Piedmonti  and  Bytown  in  liover  Canada. 


P  :  0=150^,  a  :  a^\2!QP,  o  :  0=95°  28',  a  :  o  (adjacent  planes)  « 
81°  16',  o  :  8',  M  :  r-136°  28',  M  :  e-l33o  33'.  Cleavage 

paiullcl  to  ]\l  rather  perfect,  often  interrupted;  also  parallel  to  c 
and  e.  Compound  cryttala:  fig.  14,  PI.  111.;  composition  of  the 
second  kind ;  parallel  to  the  front  lateral  edge.  Imperfect  crys- 
tallizations: conrse  lamellar  slnicture  in  Inriro  masses,  parallel  to 
P  or  c,  arisinf^;  from  an  atrorcfration  of  scpaiutL'  individuals;  the 
plane  of  union  between  the  laniin*  are  joints  of  composition ;  gran- 
ular— particles  freouently  very  coarse  and  weakly  connected ;  at 
other  times  fine  and  strongly  coherent. 

H.=5 — 6.  G. =3-233 — ^3-349.  Liistre  vitreous,  inclining  to  re- 
sinous ;  sometimes  pearly.  Streak  white— cray.  Color  nfreen  of 
yaiious  shades,  verging  on  the  one  side  to  white  or  grayish  wiiite, 
and  on  the  odier,  to  brown  and  black.  Transparent — opaque. 
Fyaeiure  conchoidal — ^uneven.  Brittle. 

This  qiecies  presents  a  ^at  variety  of  forms  and  is,  therefore,  subdivided  ittto 
•efCttl  varieties.  These  varieties  in  appearance,  arise  from  tbe  isomorphoas  tttr 
tnreof  oxyd  of  iron  and  magnesia,  on  which  arcoimt,  onr  mav  replace  the  other 
wJtbottt  prodociDg  a  change  in  tbe  cijstalline  form.   Pyroxene  invurialtly  ctnitains 
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one  of  these  two  snbstances,  and  according  as  the  iron  or  the  Inagne^ia  ia  more 
■bandaiit  the  edor  ▼aifoi,  beeomiog  darker  as  the  iron  pmlomimlei.  The  fiiUoir- 
ing  two  tables  exhibit  the  composition  of  tlie  light  and  dark  varieties. 

1.  Liglu  varieties,  arrordinc:  to  Rose,  Bonsdorf,  and  Bisioger  ;— 

Warnteland.  Tauii>ar«.  Var.  BahliW. 

Silica  55  32  M 83  M  l« 

Lime  S701  34-76  3si'» 

Blagiiesfa  16-99  18-65  lT8t 

Prot.  ofMang.  159    145 

Perox.  Iron  2^16  ay9  '2  Iti 

Alumina  —   

Water                    — ^103  0*  R.  0  3-2=^99-73,  B.  1  20^1)9  52,  H. 

Before  the  blowpipe  (hey  fuse,  per  se,  into  a  colorless  glass.  With  borax  or  soda, 
they  ea.stly  melt  into  a  transparent  glass;  with  salt  of  phosphorus,  they  undergo  ■ 
slow  decoinpusition,  and  leave  a  siliceous  residue. 

S.  DarJr  varieties,  acmrdinir  to  Rose: — 

Dalecarlia.  Dalecarllm.  W&rmeland. 

Silica  64  09  51  55  53  3« 

Ume  23  47  20  21  22  19 

Magnesia  1149  16-^  41»9 

Protox.  of  Iron  ia02  8  14  17  38 

Protox.  of  Mang.  0^61  0*73  0^09 

Alumina                  —W-CT.  Q-lliwOj^W. 


Their  action  before  the  blowpipe  i''  similar  to  the  preceding,  eXCCpC  that  the  COlOT 
of  the  bead  is  allei  ted  by  the  presence  of  the  iron. 

Qh.  The  term  au^^iU  is  otlen  applied  to  this  species,  but  was  formerly  restricted 
to  opaque  indiiddoals  of  a  daric  groan  color,  sometunes  inclining  to  hrown  or  black ; 
it  Is  often  a  volcanic  product.  The  erfstatltzed  green  earth  fonnd  in  beds  of  trap  tafa. 
are  the  result  of  the  de<-ornp<jsition  (»f  .Tnt'iff.  Din/.siitr  pre'^eiits  dark  ^'reen,  and 
greenish-white  colors,  and  is  often  subtransparent ;  it  occurs  in  comprei>i>cd  divergent 
priams,  and  in  cryHtalline  masses,  having  a  coarse  foliated  structure,  arising  from 
emnpuBition  parallel  with  P.  The  name  AlalUe  has  been  applied  to  specimens  of  this 
variety  from  Ala,  in  Piedmont.  SMUe  includes  sobtransiacent  imperfectly  crystal- 
lizcd  specimens  of  a  pale  grten,  or  i^rayish-green  color.  BaikaliU,  pyrgom,  Fassaitt^ 
are  names  uf  dingy  green  varieties  of  Sahiile.  Omphaj:iU  is  a  compact  foliatea 
leek-green  variety.  CoecotUe  (from  kmoIt,  •  «nO  includes  granular  varieties;  th« 
particles  may  be  of  various  sizes,  and  are  generally  angular  and  eaai^  separable. 
Occasionally  they  appear  rounded.  Green  diallage,  a  grass-green  variety,  occurs 
either  massive  or  rrysiallized  j  the  massive  speciiuens  have  a  granular  or  foliated 
structure,  the  latter  arising  from  composition  parallel  with  P  or  e.  The  above  varie> 
ties  are  separated  by  very  slight  Aades  of  diUbrence,  aad,  ia  general,  the  distlne> 
lions  are  quite  unimportant. 

Pyroxene  is  principally  confined  to  piimitive  basaltic  or  volcanic  rock.s,  and  is  as- 
sociated at  different  localities  with  f^raniie,  ^'ratiular  limestone,  ser{HMitine,  green- 
stone, basalt,  or  lavas.  Aussig  and  Teplit^,  in  Bohemia, afford  lar'fc  crystals  uf  au- 
gile  imbedded  in  bsMlt.  It  also  occurs  in  small  but  hi^^  poli-shed  crystals  iu  the 
lavas  of  Vesuvius,  accompanied  with  nepheline,  idoc rase,  and  mica.  Diopside  ia 
met  with  in  crystaLs  at  Ala,  in  Piedmont,  associated  with  garnets  and  talc  m  veins 
traversing  serpentine.  Its  more  transparent  cry.stals  from  this  loc  ality  are  sometimes 
polished  and  worn  as  ^ems.  Coccoiite  occurs  in  veins  in  primitive  rucks  at  Area- 
dal,  in  Nortruf.  Sahlite  is  met  with  in  a  similar  situation  at  Sahia,  and  elsewhere. 
Baikalite  occurs  principally  on  the  borders  ol  I^ke  Baikal,  at  the  mouth  of  the  Slju- 
manka  River.  Omphazite  accompanies  granular  garnet  ai  the  Sau  Alp,  in  Carin- 
thia,  and  near  I  lotf,  ia  BajTVOlh,  with  the  anaiagme  variety  of  homhmnde,  which 

it  much  resembles. 

Beautiful  white  .subtranspaieat  eryatalt  of  this  species  are  met  with  at  B}town, 
Lower  Canada,  where  they  occur,  often  one  and  a  half  inches  long  and  an  inch  in 
diameter,  in  calcareous  spar.  Crj'.sials,  equallv  large  but  less  clear,  are  found  in  the 
town  of  Canaan,  Conn.,  alsseminated  in  beds  ot  Dolomite ;  also  at  Kingsbridsf,  N.  Y., 
with  white  hornblende.  Black  crystals  occur  in  the  trap  at  Montreal.  Diopside  to 
found  in  handsome  crystab  ia  the  limestone  qnanv  of  Bolton,  Mass.  Sahlite  occurs 
ia  the  verd-inliqiie  quarries  of  New  Haven  and  OiUford,  Coaa.;  ia  the  iroa  laine 
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at  Monroe,  N.  Y. :  tt  BoU(»,  Mass.  Coccolite  of  a  fine  green  color  is  met  witb  «t 

Will^bo^ough,  N.  v.,  in  a  granite  vc-in  cunlainin";  garnet  and  tabular  spar.  In  a 
similar  i/ituation,  both  crysulline  and  giaiuilar  varieties  are  fuund  io  BucJfs  Co.f 
Penn.,  three  miles  west  of  AtilebonV;  abo  in  laige  boolders  at  BooiiTlIle,  N,  Y. 
Near  Ticonderont  at  Refers'  Rock,  on  Lake  Qtmgtt  an  imperftetlf  ciTSlalliiie  py- 
roxene is  Tery  abandatil;  also  at  Monroe,  N.  Y. 

Pyroxine  was  thus  named  by  Haiiy,  from  rvo,  fire,  and  stranger,  in  allusion 
to  its  occurrence  in  lavas,  where,  according  to  Haiiy,  it  did  not  naturally  belong,  or 
was  a  stranger.  AugiU^  which  is  frequently  emnloyed  to  designate  this  species^  la 
derived  from  ibn,  kutrt^  alluding  to  tlM  lace,  tbat  ila  kutre  is  imully  superior  Io 
that  of  hornblende. 

Crystals  of  this  species  have  been  ohiaiiied  by  fusion,  and  are  not  unfreqn< m,  uf  a 
black  color,  among  the  iron  slags  of  Sweden.  Miischerlidi  and  Beudant  hare  suc- 
eeeded  in  forming  white  crystals,  by  mingling  silica,  lime,  and  magnesia,  and  Md>> 
jeeting  them  in  a  chaicoal  cmciMe  (o  the  beat  of  a  poicelaan  fomaee. 


BUCKLAin^ITE.  Ai;arrc8  dthtomus. 


BM.  DlaioBd  BcetlMiAnft. 

362.  Primary  form:  an  oblique  rhombic 
prism  ;  M :  M»70°  iC,  P :  VM^  4',  or  mP  66^. 
Secondary  form :  P:M=103°  SG',  M  :  e=126'^  aCK, 
P  :  c=114<^  55',  P  :  a=99«>  41',  e  :  asl64<^  4©'. 
Cleavtige  not  ol)servable. 

H.  6  or  hk^her.  Lustre  vitreous.  Color  dark 
brown,  nearly  black.  Opaque.    .FVaelurtf  un- 


Ona.  lu  cxjruab  are  nsoalW  small ;  rarely  they  occur  an  inch  or  more  in  length. 
Bfe  met  with  at  Arendal,  in  Norway,  where  it  is  accompanied  by  black  hornblende, 
feldNpar,  and  apatite.  It  has  also  been  observed  by  Prof.  G.  Rose,  in  minute  but 
brilliant  crystals  in  the  lavas  of  the  Lacher-See.  According  to  Rose, it  is  completely 
soluble  in  muriatic  acid ;  he  obtained  n  specific  gravity  ofSJtt.  Thte  species  was 
insatuted  bjr  Levy.  It  bears  a  atraig  resemblance  to  nrrozene. 


BABnrOTONITE.  Acuitcb  acrotomus. 


363.  Primary  form :  an  oblique  rhomboidal 

prism;   P  :  M=92°  34',  P  :  T-SS^,  M 
112^  31K,  P  :  a=150<>  25',  M  :  c=137°  5',  M  : 
132^  l.'V,  c  :  1=89*^  20',  I.ovy.    Cleavasre  per- 
fect, and  easily  obtained  parallel  with  P,  less 
perfect  in  the  direction  of  T. 

H.=5-5 — ^6.  G.=3-4 — 3  5.  Lustre  vitreous, 
splendent.  0»/or  dark  greenisli -black  ;  thin 
^linters  green  ixTpcndicular  to  P,arid  brown  parallel  to  the  same; 
laintly  translucent.  Large  crystals,  opaque,  or  family  subtranslu- 
oent   F\racture  imperfectly  concfaoidal. 


Digitized  by  Google 


CBAUCtHXA. 


809 


It  contains,  according  to  Mr.  Children,  Silica,  Iron,  Manganese,  Lime,  and  a  trace 
of  Titanium.  Before  the  blowpipe  it  fuses  on  the  surface  into  a  blacif  enamel. 
With  borax  it  affords  a  clear  amethystine  colored  giobulei  which  becomes  green  In 
the  redvchiff  flune. 

Obs.  Babingtonite  occurs  in  <1i^ti'nrt  rn"-"fn1s  nt  Amndal  in  Nnrwnv,  a'l'i'^ciated 
with  epidote  and  massive  garnet,  and  m  itiv  Shetland  Isies,  imbedded  lU  white  quarts. 
It  was  named  in  compliment  to  Dr.  Babington,  bf  Mr.  Levy,  who  llM  dJfli&gaislMd 
it  as  a  speeies;  it  reaambks  some  dark  ruieties  of  pgrroatana. 


HORNBLEBTDE.  Amnw  Paorrn. 

iht,  J.  AciinoHte,  TimmHm,  PaifHiM,  aMtMliM,  In  iNfi,  ASlnthai^  AaitaMMrtnk 

Mam.  BjrMllife,  if«w.  -— ^.^.^^  ' 

364.  Primary  farm  :  an  oUique  ifaonbie  priim;  U :  IS^tZi^ 


1.  t.  s. 


e  :  6=149°  38',  a  :  6=164°  49^,  a :  c=104o  SS',  M  :  5=152°  IS',  M: 
«=117°  45'.  Cleavage  highly  pnrfect,  parnllel  with  M.  Some- 
times distinct  parallel  to  the  dxagooais.  Lateral  planes  oftea  loa- 
gitudinolly  striated. 
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Compound  crystals :  composition  of  the  second 
kind,  parallfll  to  the  obtuse  ed^  M :  M.  The  sim- 
ple crystal!  composing  this  twm,  aie  represented  in 

n^.  3.  Imperfect  crystallizations  :  nbrous,  and 
slightly  divercTont  columnar;  columns  coarse — fili- 
form— sonieliiues  lamellar,  often  exceedingly  deli- 
cate fibres  :  granular ;  particles  of  various  sizes 
usually  strongly  coherent ;  sometimes  ftiable. 

H.=5— 6.  G.=2-9— 32;  2-931,  tremolite  va- 
riety ;  3  026,  actinolite,  from  Zillerthal ;  3-167,  ba- 
saltic hornblende,  from  Lower  Stiria.  Lustre  in- 
termediate, between  vitreous  and  pearly  on  cleavage  faces ;  occa- 
sionally true  pearly ;  vitreous  parallel  to  P.  Some  fibrous  varieties 
iiave  a  silky  lustre.  Sireak  white,  grayish-white,  brown.  Color 
various  sIhkU's  of  oTPPD,  inrlining  to  blackish-green  and  a  pure 
black  on  the  one  side,  and  white  onlhe  other.  Occasionally,  almost 
transuarent  j  usually,  subtranslucent — opaque.  Fracture  subcoa- 
choioal,  uneven.  Brittle. 


Few  minerals,  if  any,  present  a  i^reater  diversity  of  appearanct^  ilian  hornblende. 
It  was,  therefore,  in  the  earlier  state  of  the  science,  distributed  into  :ieveial  species, 
which  eiyMaUogn^hic  cnmfderartwm  have  sow  ilunni  to  be  vailadesof  theaune 

Hornblende  includes  the  dark  green,  blackish  green,  and  Mack  individuals  of  the 

species.  PargasiU,  or  Pargas  hornl'lcnde,  is  applied  lo  green  (rather  dark)  colored 
crystals  of  hornblende,  havinj;^  Inj^h  dcj^rees  of  lustre.  ArtinolUe  fjnu  rally  prcsonts 
lighter  fjrecn  colors,  and  is  usually  crystallizfd  in  lout,'  slender  prisms.  When  in 
distinct  crystals,  and  with  high  degr«^  of  lustre,  it  is  XtrmeAgUusy  actinolite  ;  if  co- 
lumnar in  its  sinicture,  adtestiform  actiaolite;  if  granular,  grummlar  actinolite.  The 
individuals  havin-r  a  white  color,  were  named  trcmnliu,  except  when  the  particles 
were  very  thin  columnar  or  filiform,  in  which  case  it  was  desifjnated  afbeslus  ;  and 
the  more  delicate  specimens  of  asbeslif;,  noNscssini^  a  sillo.-  lustre,  wore  distintjuished 
by  the  name  a$niaiUkus.  Rock  cork  ana  Tnounlam  Uatfur  are  white  varieties,  com- 
posed of  minute  IKbroaa  particles  interlacing  one  another,  and  forming  a  mass  that 
will  float  on  water.  Or«r»  isotto^  ia  a  miztiire  of  thin  lamiiua  of  hoinhleiide  and 

py  roxene. 

The  ditlerent  varieties  of  hornblende  differ  somewhiat  in  their  constitution.  The 
following  are  a  few  of  the  analyses  by  Bonsdorf,  (Kong.  Yet.  Acad.  HandL  1821 :) 


Silica 

Magnesia 

Lirne 

Alumina 

Protoxyd  of  Iron 

Protoxyd  of  Man?. 

Hydrofluoric  Acid 

Water 


■  ^ 

Glamr 

,  

Var.  TrcmoHte. 

Actinolite. 

Parfsslu. 

Var.  HoniMen«a. 

60-.31 

fiO-10 

59-75 

46-26 

43  83 

4569 

2431 

3110 

1903 

1361 

1879 

13-66 

12^73 

14-95 

13-96 

10-16 

13-83 

096 

o-4a 

11-48 

7-48 

1218 

0-15 

1-00 

395 

3-4^ 

18-75 

732 

0-47 

0-31 

0^36 

lis 

€-» 

0-94 

0-8S 

0^76 

160 

0-41 

1-SO 

0-10 

0^61 

0-50 

DM 

nam 

90-T8 

Before  the  blowpipe  it  readily  enters  into  Anion,  attended  with  «  slight  ebullition. 

The  vKxt'-  varieties  form  a  subiransparcnt  glass  ;  the  grten,  a  ^lass,  colored  more  or 
less  by  the  iron  they  contain.  With  borax  it  fuses  easily,  producing  a  similar  glol>- 
ule.  It  is  not  decompowd  with  salt  of  phosphorus  \  after  a  long  blast,  the  glass  (of 
white  varieties)  heeoniea  oftliae  oa  eooUag.  With  a  very  soiaU  portion  of  carboa- 
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ate  of  Boda,  h  ttum  into  a  transparent,  or  colored  gla»,  as  above.  More  of  the  flux 
catises  an  intumescence,  and  the  formation  of  an  infusible  scoria. 

Osa.  The  varifcly  horubleiide  of  this  species  is  one  of  the  constituents  of  sieuite 
and  greenstone.  It  also  forms  beds  In  primitive  region?.  Freqaenlty  it  poMcaaes 
a  alaqr  atmctoKp  and  is  Uwa  called  homblende^late.  Hornblende  also  occurs  in 
primitive  Hmestone.  ActinoUia  Is  found  in  the  greatest  perfection  in  taJcose  rocks, 
and  ircmr  lite  occurs  most  abundantly  in  ihr  primitive  limestones  and  dolomile. 
Asbestus  oiieu  traverses  serpentine  rocks  aiid  primitive  limesuine$. 

Aussig  and  Toplitz,  in  Bohemia ;  Tonaber^,  in  Sweden  ;  Pargaa,  &  Finland  | 
aAnad  fine  specimens  of  the  dark  colored  bomolendes.  Actinolite  occurs  at  Salts* 
fctirg  and  Greiner,  in  the  Zillerthal ;  Tremolite,  at  St.  Qothard,  in  primitive  limestones 
cr  ifiilnmite;  al-io  at  Scbes  in  Trati:- vh'iinia,  ihi-  T;.  rol,  the  Bannal,  Gubj;!  in  Swe- 
den, tilenlilt,  &.C.  A  soft  c;i;paragus-^reen  variety  occurs  at  Normark^n,  Ki  Su  .>den, 
in  prLsms  in  serpentine;  it  has  been  called  rnlamitt.  Asbestus  i>  1  iu  i  1  in  Savoy, 
Saltzborg,  the  Tvrol  j  also  in  the  island  of  Corsica,  where  it  is  so  abundant  that  Do- 
lomlea  employed  it  in  packing  his  minerals.  Rock  cork  is  obtained  in  Saxony, 
Portsoy,  and  Leadhill.'j,  where  alst)  nioum-iin  l-  ailir  ;  (h  i  u; .  Oisaus,  in  France, 
affords  a  variety  of  amianthus,  compu6ed  of  fibres  having  some  degree  of  elasticity. 
It  is  the  amianthotfk,  of  Haiiy. 

In  the  United  States,  hornblende  occurs  in  shining  black  cnrstals,  with  IrtiTT'atr'd 
acnte  lateral  edges,  at  Franconia,  N.  H.  Also  with  the  obtuse  edjjes  tiuncaicd,  at 
the  same  place,  and  at  Chester,  Mass.;  and  with  distinct  terminal  secondary  planes, 
at  Newton,  M.  J.  Small,  but  perfect  crystals,  of  a  black  color,  are  met  with  at 
Wilbboroogh,  N.  Y.,  where  they  occur  on  a  mountain  near  the  locality  of  tabular 
spar  and  garnet,  imbedded  in  black  lurmaline.  Pine  crystallizations,  of  a  dark 
green  color,  have  been  obiained  at  Gouverneur,  St.  Lawrence  Co.,  N.  Y.,  where  it 
u  associated  with  apatite,  pyroxene,  ajid  crystallized  feldspar  ;  the  crystals  are  some- 
times two,  or  even  three  inches  in  diameter,  though  possessed  of  a  length  of  little 
more  tlian  an  inch.  Other  slender  crystals,  (vai  l  .  rgasiie,)  of  high  decrees  of 
lu.«stre,  occur  in  the  same  region,  and  at  Antwerp,  N.  Y.  Amity,  N.  Y.,  aflords  dis- 
tinct reddish-brown  crystals,  one  or  two  inches  long,  and  nearly  the  sajne  in  diam- 
eter. The  limestone  of  Edenville,  N.  Y.,  contains  highly  polished  crystals  of  a  hair- 
brown  and  grccnish-while  color.  Beautiful  s]>ecimcas  of  ;^lassf  actinolite,  are  to 
be  obtained  in  the  steatite  quarries  of  Windham,  Read.<«brtrnngn,  and  New  l^me, 
Vt  ,  also  at  Middlifjeld,  Mx^s.  New  Fane  affords  also  a  friable  j^ranular  variety, 
composed  of  interminplcd  [grains  uf  actinolite  and  quart/,  alsvi  asbesiiforin  and 
massivf"  specimi-iis.  At  Plympton,  Vt.,  and  at  Edenville,  N.  Y.,  are  obtained  mas- 
sive and  easily  cleavable  vaiieties  of  hornblende.  Tremolite,  or  white  hornblende, 
oceofs  ahondantly  in  large  uttened  cryatab,  often  above  an  inch  lon«r,  and  three 
quarters  of  an  inch  wide,  at  Canaan,  and  other  places  in  Litchfield  Co.,  Conn.,  im- 
bedded  in  dolomite'  beds.  Less  splendid  specimens,  though  interesting,  are  common 
throughout  the  dolomite  beds  and  granular  limestone  of  the  rountiy.  It  wcnrs  also 
near  Philadelphia,  at  London  pove,  in  n  limestone  quarry.  Asbestus  is  found 
abttndantly  on  Staten  bland,  N.  T. ;  at  West  Farms,  Oonn. ;  at  Brighton  and  Ded- 
ham.  Mass.  ;  at  Bamet's  Mill.  Fanquier  Co.,  Va. 

A  variety  of  hornblende,  on  the  inland  of  Corsica,  admits  of  a  hi^h  polish,  and 
is  known  to  the  Italian  lapidaries  under  the  name  of  yrrtlc  i!r  Corsica  dum.  As- 
bestus wa«  manulactareii  into  cloth  by  the  ancients,  who  were  acquainted  with  its 
incombOMtibility.  This  cloth  WS0  oAoi  the  nwteriBl  for  their  napkins,  and  was  pre- 
ferred for  this  purpose  on  acconnt  of  the  ease  with  which  it  was  cleansed  ;  it  was 
merely  ncce4i:iary  tu  throw  them  into  the  fire.  This  material  was  also  employed 
for  the  wicks  of  lamps  in  the  ancient  temples,  and  because  it  maintained  a  perpetual 
flame  without  being  consomed,  was  named  M<imr,  nmtxtiugituke^  It  Is  nsed 
at  the  present  time,  for  the  same  purpose,  b^  tba  nalivas  of  Qraanland.  The  andanta 
also  called  it  a^iaym,  und-ftk'i  h:^'  .lose  of  the  ainplid^  of  the  means  restoring 
it,  when  soiled,  to  its  original  nunty. 

Hornblende  was  thus  namea  in  allusion  to  its  extreme  toughness ;  in  this  respect 
alightly  resemUing  born.  Tlie  radiating,  or  divergent  structnie,  freqnenUy  pre- 
aaflad  hy  aetinoUte,  suggested  Utb  Bana  from  Antv,  rMNns  aotti,  Ttasullla  «aa 
M  finud  at  Tfftnola,  in  Swtlaarland,  and  FaifMila,  at  FUiii,  in  Fi^^ 


31S 


DBscRimvE  MiinmALoaT. 


ANTHOPBYLLXTB.  JUmmnwrntumm. 


365.  Primary  fgrm  :  a  rhombic  prism ;  M  :  M=about  125^  3(y, 
and  54^  30".  Cleavnfre  parallel  to  M  and  both  diagonalf ;  thai 
parallel  lo  the  longer  diagonal  the  most  distincr. 

H.=5 — 5  o.  G.=2-94 — 3-1558.  Lustre  submetallic,  inclining 
to  pearly.  Streak  whits.  Color  between  gray  and  dark  clove- 
brown;  also  bTownish-green.  Tniisliioeat--8iiDtransltioeiit  Brittle. 

It  coMlo^  aceoidiM  lo  VopeUM»  (Pm  ▲nuleit,  xxliL  365^)  QoMUn,  (Pofg. 
Ml.  xziiL       and  Thomson,  (Bliit  1 997,) 

Silica  56  74  66  6^19 

AlmnJva    3  irtee 

M.'-:-nesla  9436  83  2f5'>3 

Luijc  — — .  9 

Protox.  Iron  18-94  13  1»M 

Protox.  Mang.       9^38  4 

Water               I'fMM^T.     — »l(n,0.  MW  0X1,  T. 


^  It  is,  Uterefore,  fiftinpoiwrt  of  S  pan*  of  iisiliemU  •/  ttagnaia  and  1  of  UsMeaU  0/ 


Before  the  blowpipe,  per  ae,  it  r«  mnins  oaaHeMd.  WiUl  bONkZ it  ndtS  with dUB- 
culty  into  a  grass-green  transparent  bead. 

Obs.  Anioophyllite  occurs  in  promiscuous  fibres  and  foliated  distinct  concretions, 
in  beds  of  mica  slate,  accomoanied  bv  garnet,  nvnucc&e,  tormaliiie,  iolite.  dtc.  Tbe 
oobtU  and  cooper  mines  of  KoneiJjerg,  and  vf  Snanim,  neur  Modnm,  In  Norway, 
are  amon?  its  foreign  localiHofc  U  also  oeeoia  at  Ujotdtonoalt,  In  Oreenland,  asso- 
ciated with  pyroxene. 

At  n<iildam.  Conn.,  it  is  associated  with  ttirmaline  and  iolite,  in  mica  slate,  h  is 
also  IbiiAd  in  tke  same  rock  with  qnaitz,  at  Chesterfield  and  Biandford,  Mass. 

This  mineral  approaches  IwrnbTende  very  closely  in  external  characters  and  com* 
position.  Its  lateral  inttrfacial  angle  has  been  stated  at  124'^  30',  which  i  ^  i  tical 
Irilh  lliatof  borableodci  but  it  was  obtained  from  cleavage  faces,  and  cannot  be  wholly 
niiadoQ.  The  name  aiiMivdfWiB  is  derived  ftomMKi/Msr^ 


CITBIlinCGTONrnL  Awmissconronws. 

366.  Imperfectly  crystalline :  structure  thin/.oollumiAr,  diwr- 

.  gent,  scopiform,  stellular,  rather  iiioohereiit. 

H.-^6-— 6-5.  G.==3-2014.  Lustre  somewhat  sUky.  Color  aah- 
gray.  Translucent — opaque.  Brittle. 

Aceordin^^  to  Miiir  iT  contains  Silica  56M3,  Prdtoiyd  of  Iron  1-6G9,  Protoxyd 
of  Manganese  7  tKiii.  Soda  8439,  Volatile  Matter  3  178.  Before  the  blowpipe,  je, 
it  is  innwible,  except  on  thin  edges.  With  carbamate  of  soda HflMCi  With  fliim^ 
ccDce  into  a  dark  glass.  With  borax  it  forms  a  black  glass. 

Oaa  it  oeeaiB  in  mica  date,  at  Cnmmingtoii  lad  Ptalaidd,  lius.,  Mpwlilfd 
ivlth  funfi  and  inn  pjrriiasL 
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ABFWEDSONITR  Aodmn  miromn. 


367.  Primary  form :  au  obtuse  oblique  rhombic  prism  ^  M  :  M 
(cleavage  plaiies)  ^ISS3P  96^.  CUanmge  eminent  and  afforduiff  brO- 
liant  surfaces  parallel  Id  M  ;  none  parallel  to  the  boae.  It  is  doubtp 
fill  whether  the  prism  be  right  or  oblique. 

H  -6— 6.  G.=3-35— 3-369,  Thomson.  Xwfre  vitreous.  Color 
black.  Opaque. 

It  contains,  according  to  Dr.  Thomson,  Silica  50-508,  Peroxvd  uf  Iron  35-144, 
Sequoxyd  of  Manganese  8  92,  Alumina  2-488,  Lime  I  56,  and  MoisturL-  0  96=99-58. 
Before  the  blowpipe,  in  the  platinum  forceps,  ii  t  i  '  i-  .i  !ilv  inio  a  black  globule. 
With  bonuc  it  affoidB  a  claas  coiond  witli  iron.  Witii  salt  ol'  plioniikonu,  a  similar 
bat  globale  is  obmned ;  ft  becomes  colorless  on  oooUng,  and  leaves  a  ckelelon 
of  silica. 

Obs.  Arlwedsonile  b  as-Hwiated  with  swlalite  and  eudialyie,  at  Kangedluarsuk, 
in  Greenland.  It  was  considered  a  ferriferous  hornblende,  until  its  distinctive  char> 
acten  woe  pciitted  out  by  Brooke,  who  juuned  it  in  lM»or  of  ProL  Aifwedaon, 


EPIDOTE.  AnarrM 


PlMDontlaeber  RrsuiMMta,  IT. 


368.  Primary  fnr^n :  a  right  rhomboidal  prism ;  M ;  T=116^ 
24'.   Secondary  Jforms : 


1. 


9. 


M 


fiffs.  1  and  2,  ol  a  crystal  from  Arendal,  Norway.  M :  e'=116°  17', 
T :  e'-129o  19',  o  1 5-109°  27'.  » i  5»185o  W.  M  ;  34 , 

M:es9(r  33 .  Tiei^l4A^  31'.    Clmage  perfect  parallel  to  M, 

If^ss  so  to  T.  Compound  crystals:  composition  of  tho  Jjrst  kind 
parallel  to  M.    Imperfect  cryutMzoiwM :  structure  columtuur, 

40 


Digitized  by  Google 


314  DS1CRIPT1V£  MINERALOGY. 

divergent,  or  parallel ;  granular,  particles  of  varioiis  sizes,  some- 
times impalpable. 

H.=C)— 7.  G.  3  25— 3-40;  3  425,  Haklingcr  ;  3-46,  Descotils  ; 
3-289,  Thomson,  var.  Scorza.  Lustre  wiveous,  incliuing  to  pearly 
upon  M,  both  m  laces  ol°  crystallizuition  and  cleavage.  Streak 
grayish-white.  Color  ^preen  and  gray  prevalent;  green  colon 
usually  somewhat  yellowish,  Cryirtals  commonly  less  yellow  in  the 
direction  of  the  vertical  axis,  than  at  right  aiisrles  with  it.  The 
gray  colors  occasionally  pass  into  red  and  wliito.  Subtransparent 
— opaq^ue  J  getierully  sublraiisluceiit.    Fracture  uneven,  lirittle. 

Tliose  specimens  which  were  formerly  soparafc,  under  the  name  of  Zolsite,  are 
included  in  this  spei  irs,  in  coiusetiueiice  uf  ilie  itleiitity  of  their  cryslallization  with 
the  true  epidcAe.  They  differ  essentially,  however,  in  composition,  and  also  in  color; 
Zoisite  being  usaaUy  of  a  gray,  browniui,  or  bluish-gray,  or  white  color,  and  epidoia 
OTHientlnf  some  ▼ariety  of  green.  Other  less  diadoctly  marked  varictiee  are  as  fel- 
lows :  Scorzn,  u  variety  found  in  the  form  of  a  sand  on  ihe  banks  of  the  Arangos,  and 
so  named  by  the  inhabitants  of  Trans}'lvania  ;  Ejndote  maenisifire,  of  Hauy,  the  Pie- 
pumtischer  Braunsiein,  of  Werner,  is  a  manganesian  epidote;  it  contains  somLMimes 
twelve  per  cent,  of  oxyd  of  mangancae,  and,  owing  to  its  prvaenee,  has  a  reddiah-Uaek 
color. 

The  following  table  eziiibits  the  composition  of  epidote  and  Zoisite,  according  to 
Lavgier,  ThoouoD,  and  BncJioIi: 

BpMoM.  BpM«*^  SBobMa. 

Silica  moo  9^9W  40«  »90O 

Alumina  23  «25  18  828  30 -25  29  488 

Lime  33  075  24(W0  22  50  82-956 

Magnesia    0-480     

Protoxydofiron  l3iHl  17-440  450.  6480 

'  Molamre  9iM  9W  1-360 


99-141,  L.         99  868,  T.        99  50,  B.  99  T. 

Epidote  fuses  with  difficuliv  before  the  blowpipe,  and  only  on  Uu  iLmnest  edges, 
into  a  transparent  glass,  Wiih  b  irax  it  iniumesces,  and  nltitnately  aflbrds  a  clear 
globule.  2k>iaile  swells  up  and  mclUi  on  the  edges  to  a  yellow  glass ;  with  borax  it 
rases  into  a  diapbanons  gum.  If  manganese  is  present  in  epidote,  it  tinges  the  flame 
an  amethystine  color. 

Obs,  Arondal,  in  Norway,  atTords  masuificenl  crj'stallizcd  specimens  of  this  spe- 
cies, and  hits  sjiven  the  name  Armd/i/iU  tn  the  epidote  ol'  its  l<»ca!ities.  Large 
translucent  crystals  occur  at  Aggruvan,  near  Nordmark,  in  Sweden.  Bourg  d'Oisans 
4Ba  fine  locality  of  nistachio-green  crystallized  .si>ccimens.  Zoisite  occurs  accompa- 
njnng' In'anite,  hornblende,  and  titanium,  iti  the  Sail  Alpe  and  the  Barher  Mountain 
in  Styria,  in  the  Tyrol,  Sic.  The  raanganesian  variety  occurs  al  St.  Marcel,  in  the 
valley  of  Aosta,  in  Pinlinont, 

Al  Franconia,  N  H.,  crv>taHizcd  specimens  of  epidote  are  quite  abundant.  It 
also  occurs  in  the  same  vicinity  in  a  ^'ranular  form,  and  of  a  ptrtachio-green  color, 
containing  imbedded  dodecahedral  crymals  of  magnetic  iron.  Crystals  of  epidote 
have  also  been  found  at  Cumberland,  R.  I.^  in  reins  and  cavities,  in  a  kind  of  trap 
rock.  Haddam  affords  small  iiuaniiiies  ni  a  similar  variety,  imbedded  in  gneiss. 
Zoisite  is  obtained  in  specimens,  having  a  lai^e  columnar  structure,  at  Milford, 
Conn.,  and  at  Wilbborotigh,  Vi  ;  also  more  abundantly  at  Goshen  and  Williamsboig, 
Mass.,  where  it  exists  in  quartz,  traversing  mica  state;  at  Montpelier,  Vt.,  where 
It  oceoTS  of  a  blulsh-gcay  color,  assoHaled  with  cakartsons  snar  in  mica  slate.  A 
variety  occurs  in  the  eastern  nan  of  Maine,  which  is  purjtli.sti-red  at  the  centres  of 
the  fibrous  masses,  but  pi.stachio-green,  where  the  columiis  are  most  divergent. 

The  name  Ejndotr  was  derived  by  Haiiy  IVom  wMmftttcincnase^  in  allasion  to  the 
£nt,  that  the  base  of  the  primary  is  frequently  very  much  eniai^ed  in  <(ome  of  the 
secondary  fomw.  ZmsiU  was  so  named  in  compliment  to  its  discoverer.  Baron  Von 
Zoia.  . 


Digitized  by  Google 


CHALXCINSA. 


315 


WiTHAMlTE.  AcciToi  WiTiuiii. 

909.  Primary  farm:  a  right  rhomboidal  prism;  M:T=U©*> 
40',  TiMSSP  Si(K.    SBcmiary  farm:  simiUur  to  fig.  1,  under 

epidote. 

H.=6.  G.=31— 3-3.  Lustre  vitreous.  Streak  while.  CoUjt 
carmine-red,  or  pale  straw-yellow,  when  seal  in  certain  directionf 
by  tnnsmittlsd  light.  Tranuucent. 

In  an  imperfect  vuUyiift,  Dr.  Goverdale  obtained  ibr  its  constimiion,  Silica  55  28, 
Alrnnim  Wn,  PmxTd  oriron9113.  Lime  8-13,  and  Water  313>=10i-41.  Itsbeha^ 

x-ior  b' forr  r>if  blowpipe  very  much  resembles  that  of  opidDtc  It  intumesres,  and 
liiM:^  liiificuUy  into  a  greenish-gray  scoria.  With  sait  ul'  phosphorus  it  dii»- 
sulves  with  etiervcsotnee  inlD  a  globule,  caanlning  ■  vketoton  of  nJiea,  and  beoomwa 
opaque  oa  cooling. 

Qas.  TU»  mlneial  was  diseomed  bf  Mr.  Widiaiii  on  the  aarftee  of  a  reddUk 
trap  in  Glencoe,  and  \ras  named  and  described  by  Dr.  Brri)r«!tpr,  ( /Jrwsf^r'j  Jonm. 
IL318.)   It  bears  a  close  resemblance  to  epidoie,  and  possibly  is  a  variety  ol'  that 


ACMITB.  AiTorrm  coiriOATOa. 


Achtnit*    Akotit,  i/ai4.    Slrowcyfr  and  //er:«/iui,  Kong.  vet.  Ac.  FlaDdl.  1831,  p  160. 

370.  Primary  form  :  an  acute  oblique  rhombic  prism  ;  M ;  Ms* 
86°  66'.  Secondary  form :  M :  e=133°  28',  M  :  c= 
1360  32',  a:tt^ll9^3(y.  Cleavage  distmct  parallel 
to  M,  Inss  so  parallel  to  the  diaffonals.  Plane  e  ottan 
longitudinally  striated.  Compound  crystals:  com- 
position of  the  second  kind  parallel  to  e.  These 
forms  are  of  common  occurrence. 

R^*6--6.  0.«3-a— 3-4 ;  3-398,  Thomson.  Lus- 
tre vitreons,  inclining  to  resinoua.  Streak  pale  yel- 
lowish-srray.  Color  brownish  or  reddish -brown ;  in 
the  fiacuire,  blackish-green.  Opaque.  Fracture  un- 
even— earthy.  Brittle. 

It  contains,  according  to  Rrr7.eljtl8  (Koog.  Yet  Acad.  Baildl.  1881,  P.  160)  and 
Lehunt,  (Tbomaon's  Min.  i.  480,) 


Silica 

Perox.  Inn 
8oda 

Pratoz.  Bimg. 

Una 

Mbgneala 


5525  52-016 

3125  ProlOX.   38  080 

lQr40  13-333 

l-flS  8-487 

0  7-2  0  s'TH 

  0504 

—  »4e-10,  B.  0-686-66-m,  L. 

Bpfoi  L  11  (  blowpipe     i  ' .u!jly  {uses  into  a  black  bead,    ti  is  not  atlackedby  acids. 

Oils.  Acmite  has  been  found  only  at  Rundemyr,  about  four  miles  north  of  Dun- 
aemd,  near  Kongsberg,  in  Norway.  It  there  orcnn  in  crystals  nearly  a  foot  long, 
ftrnhftdded  in  granite  and  quanz.  They  are  often  maclad  and  bent,  and  are  dttafhrfl 
with  ^Acuity,  on  account  of  their  frangibility. 

Tlif?  name  of  this  -;h  ,  f--  is  derived  from  atuv,  ■  ■  allusion  to  the  peculiar 
pointed  form  of  the  extremities  of  the  crystals.  It  has  been  improperly  quelled  a^imiit. 
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ABCBLYOOmTB.  Aoomn  Limora. 
Aib^toalt  Ai^n  Ipif,  IMi. 

371.  Primary  form :  a  rhombic  prism ;  but  whether  riorht  or 
oblique  is  uncertain  ;  M:  M=106°  ICK,  and  73°  SC.  Plajies  M  usu- 
ally rougli.  Cleavage  parallel  to  M  producing  brilliant  surfaces. 
Also  manive,  stnictiure  coltmmar. 

H.=6.  G.=3— 3  04.  Lustre  vitreous,  inclining  to  pesiiy  oa 
the  faces  of  perfect  cleavf^e-e.  Cnhr  pale  mountain,  or  Ma^gfeen. 
Subtransparent — translucent.   l'\acture  uneven. 

According  to  Berzelins,  it  contains  S5-69  of  Phosphoric  Acid,  35*69  of  Alanuna, 
and  9-11  of  UiUa.  Befora  the  blowpipe  it  fines  easilr|  with  intnniMcwifw,  «na 
beeomes  opaque  and  while  on  cooling.  With  boituc  It  romu  a  muwpaient  cokM^ 
tai  glass. 

Oil.  This  species  has  hithenu  been  found  uniy  at  Chursdorl,  near  Penig,  in  tiax- 
ony,  where  it  is  associated  with  turmaline  and  garnet  in  granite!  It  was  Ant  ranked 
as  a  species  by  Brrithaupt.  Us  trivial  name  is  derired  fnn.  ftktst  ihmt,  and  fmt, 

angle. 


TURr<£RiT£. 


«rfMi.XVIILMI.  nciM*. 

372.  Primary  form  :  an  oblique  rliom- 
bic  prJsm  ;  M  :  M=96^  KV,  P :  M=99°  40'. 
Secondary  form  :  M  :  c=138°  5^,  M  :  e= 
131^  55',  P  :  50'.    Cleavage  par- 

allel with  both  diagonals  of  the  prism,  one 
more  perfect  than  the  other.  H.  above  4. 
lAistre  adamantine.  Streak  wliite  or  gray- 
ish.   Color  yellow  or  brown.  Transparent — trauslucenU 

According  to  Children,  it  contains  Alumina,  Una,  Magnesia,  and  a  liule  Iron  ; 
and  it  differs  from  sphene,  of  which  it  has  been  eoBmeicd  avarieQr,  in  containing 
▼err  little  silica  and  no  titauium. 

C>B«.  Arcompanies  quanz,  albii-  i  lispar,  Critchlonitc,  and  anatase,  ai  Motmt 
Sorel,  in  DaupoiiUt.  It  was  distiUKui^hed  by  Levy,  and  named  in  honor  of  Mr. 
Turner,  in  whose  coUeciion  ii  was  list  Ibuid. 


Digitized  by  Google 


ORDER  VI.  HYALINEA. 


ANDALUSITE.   Andalcstoi  raimtATicoB. 


PrismtUc  A»daltuiie,  M.  DiaUicau  oT  Alamlaa,  Tk»m.  PcMapatb  Apyre,  H.  Made.  CbiMto- 
lUa.  Crucile. 

373.  Primary  form:  a  right  rhom- 
bic prism;  M  :  M=91°  33',  aiid  88*^  27', 
Secondary  form  :  e  :  e=128°  G',  M  :  e= 
161°  43',  P  :  a=144°  44'.  Cleavage 
parallel  to  M  distinct.  Imperfect  crys- 
tallizations :  indistinctly  columnar  and 
also  granular. 

H.=7-5.    G.=313— 3-32.    Lustre  vi- 
treous.   Streak  white.    Color  flesh  red,  passing  into  pearl-gray. 
Subtranslucent — nearly  opaque.    Fracture  uneven.  Tough. 

The  Tsriety  chiastolite  varies  in  its  hardne»  from  3  to  7*5.  owiog  to  the  impari- 
ties of  its  crystals.  These  crystals  generally  present  a  tesselated  appearance,  as  if 
formed  by  the  union  of  four  separate  individual  crystals,  of  a  grayish-white  color, 
with  the  borders  and  interstitial  spaces  filled  with  ihe  dark  material  that  compotes 
the  gangue.    This  peculiar  structure  is  exhibited  in  the  following  figures, 


which  are  copied  from  a  valuable  memoir  on  this  subject,  by  C.  T.  Jackson,  in  the 
Journal  of  the  Boston  Natural  History  Society,  vol.  i.  p.  55,  in  which  the  author 
proposes  the  union  of  the  two  hitherto  distinct  species.  Andaliisitc  and  Chiastolite. 
The  same  had  been  previou-sly  suggested  by  F.  S.  Beudant,  (Traitfc  de  Min.  p.  I5y, 
18S4.)   The  propriety  of  then  union  is  fiilly  esublished  by  Mr.  Jackson,  from  an 
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ezamioation  of  a  large  number  of  specimens,  in  which  he  finds  an  insensible  grada- 
tion, from  those  of  the  lowest  degrees  of  hardness  to  cr\'stals  of  the  hardness  of  An- 
dalusile.  Moreover,  the  internal  parts  of  the  cr>'stal  &ave  an  irregularly  rhombic 
form,  sufficiently  distinct  to  prove  that  the  supposition  is  not  inconsistent  with  the 
crystalline  form  of  Andalusite.  The  hypothesis  of  Beudant,  to  accoiwt  for  these 
freaks  in  nature,  appears  to  be  the  most  consistent  with  the  appearances  presented, 
that  is,  that  they  are  simple  crystals,  with  extraneous  matter,  regularly  arranged  by 
the  process  of  cr^'stallization.  This  is  a  common  effect  of  crystallization  from  a 
medium  containing  any  impurities  mechanically  suspended,  and  it  fully  accounts  for 
the  occurrence.  The  irregularity  of  the  whitisn  prisms,  in  the  different  parts  of  the 
same  crystals,  (figs,  a  and  A,  are  from  opposite  extremities  of  the  same  crystal ;  so  also 
c  and  d,  and  e  and/,)  appear  to  oppose  the  hypotheses  of  the  compound  nature  of 
these  crystals.  Figure  A  appears  to  be  the  only  one  of  the  above  sections,  which  be- 
longs to  a  compound  ciystal.  The  chemical  constitution  of  this  variety,  as  deter- 
mined by  Jackson,  is  sufficient  to  settle  the  auestioD  of  their  identity. 

Andalusite  contains,  according  to  Branaes,  (Schweigger'a  Joum.  zxv.  113,)  Bu- 
cholz,  Thomson,  and  Jackson, 


Silica 
Alumina 
Potash 
Protox.  Iron 
Prot.  Mang. 
Lime 
Magnesia 
Water 


TjrroL 
34  000 
55  750 

2-000 

3375 

0^625 

2  125 

0^375 

1000 

99  250,  Br. 


365 
60^5 

40 


Tyrol. 
35  304 
60  19G 

1  324 


1000 
2039 


V*r. 


CblutbllM. 
330 
610 

40 


15 


1010,  Buch.       100-856,  Thorn.    99-5,  J. 


Before  the  blowpipe,  per  se,  it  does  not  melt,  but  whitens  in  spots.  When  pulver- 
ized and  mixed  with  borax,  it  fuses  with  extreme  difficulty  into  a  transparent  color- 
less glass. 

Ows.  Andalusite  occurs  only  in  primitive  strata.  It  was  first  observed  in  the 
Morince  of  Andalusia,  in  Spain.  In  the  Lin.senz  valley,  above  Innsprurk,  in  the 
Tyrol,  it  occurs  in  large  cr}'stallization5;  other  foreign  localities  are  Braunsdorf  in 
Saxony;  Galdenstein  in  Moravia;  in  Bavaria;  in  Siberia;  at  Botriffney,  in  Banff- 
shire, in  gneiss;  at  Killeny  Bay,  Ireland,  in  mica  slate.  The  chia.stoIite  variety  oc- 
curs at  Jago  di  Compostella,  in' Spain,  Bartges,  in  the  Pyrenees,  the  Bayreuth,  and 
Cumberland,  England. 

At  Weslford,  Ma.ss.,  it  is  found  abundantly,  both  crj'stalline  and  massive  ;  Litch- 
field, Conn.,  has  afl'orded  a  few  fine  cr}'stals.  Chiastolite  is  very  abundant  in  the 
towns  of  Lancashire  and  Sterling,  Mass.,  and  at  the  former  place  occasionally  in 

Suartz,  presenting  all  the  essential  characters  of  Andalusite.  It  is  met  with  also  near 
lellows  Falls,  Vermont. 


KYANITE.   EpiMsaus  ctanecs. 


4 


Priflmatic  Dtothene-Sptr,  M.  Dktheaa,  JSr.   Cyoalte.  Flbrollte,*  Sappu,  Rtiuciizit,  IT. 

374.  Primary  form :  oii  oblique  rhomboidal  prism ;  P  :  M= 
93°  IS',  P  :  T=100<^  SCK,  M  :  T=106°  15'.  Secondary  form:  the 
primary  with  the  obtuse  lateral  edge,  or  with  both  obtuse  and 
acute  laterol  edges  replaced.  M  :  c=l46°  16',  T  :  6=140°  69',  M  : 
e=131°25',  T:^-122°  20'.  Cleavage  perfect  parallel  with  M, 
less  distinct  parallel  with  T  and  c.  Crystals  usually  long  and  flat 
prisms,  often  laterally  aggregated  and  divergent,  straight  or  curved; 


♦  For  remarks  on  the  identity  of  kvanite  and  fibrolite,  see  an  article  by  Prof.  L. 
Vantixem,  in  Joum.  Acad.  Nat.  Sci.  of  Pbilad.  VI.  41. 
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occasionally  fine  fibrous.  Compound  erysiaU:  composition  of 
the  first  kind  ;  parallel  to  BI. 

H.=5 — 7  ;  the  lowest  degrees  on  M,  the  highest  on  the  solid  an- 
gles and  terminal  eds:es.  G. =3-559 — 3-675  ;  the  former  of  a  milk- 
white  variety  of  Rhcetizite,  the  latter  of  a  blue  transparent  speci- 
men wlneh  had  boeii  eot  and  polished.  Lustre  pearly  upon  M, 
particularly'  the  cleavage  face ;  inclining  to  vitreous  on  other  fikoes. 
Streak  white.  Color  blue  or  white  prevalent ;  also  gray,  green, 
and  even  black  ;  frequently  blue  along  the  axis  of  the  crystal,  and 
white  each  side.  Transparent — subtranslucent.  Fracture  uneven. 
Brittle. 

It  contains,  aceoidins  to  ArfWadsoOt  (KoDg.  Vden.  Aead.  Huidl.  Ifittl,  p.  147,) 

and  Cheaevix, 

Silica  S4-3S  36-9  TMi  3800 

Oxyd  of  Iron    —  —  075 

Alumina  64  89=99 '22,  A.   64  7=101-6,  A.   6'2  i>=99  5,  A.    58  25-=97  00,  C. 

Unaltered  before  the  Uowpipe,  jmt  «.  With  borax  it  ftucs  ilovly  into  a  txani^a^ 
rent  colorlen  gitn. 

Ons.  The  white  varieties  of  this  species  were  formerly  considered  as  forming  a 
distinct  species,  under  the  name  of  Rkatiziu.  FibroliU  is  also  a  rariely  of  thisspe* 
cies;  it  commonly  occurs  in  shorter  crystals,  having  a  structovs  MHBewlMl  ttMlli^ 
whence  its  name.  In  other  respects  it  is  identical  with  Ir^anite. 

Qnete  and  ndea  dale  are  the  principal  reposltoiriee  of  kyanile.  It  it  oAeii  aeeon. 
I^nied  by  ^metaadfltaurotide. 

Transparent  cryjctals  of  this  species  are  met  with  at  St.  Gothard,  in  Switzerland, 
SMrria,  Carinthia,  Bohemia  \  villa  Rica,  in  South  America,  also  afford  specimens 
of  this  species.  A  fine  blue  lamellated  variety  is  found  at  Boirifhy,  in  BaniSbhire. 
The  white  or  rkaHzUt  variety,  occurs  principally  at  geiiwtaii«in  this  Ftoeh  Vallav, 
Tyrol    The  foreign  locality  of  fibn^te  is  in  China,  otd  thaCamilie,  whMelttt 

associated  with  corundum. 

Chesterfield,  Ma.ss.,  affords  fine  specimens  of  this  mineral.  It  occurs  there  in  long 
slender  prisms,  with  white  sides  and  bine  central  line,  in  mica  slste,  which,  eontains 
also  garnet  At  LItehfleld,  Conn.,  it  oeenn  in  large  rolled  masses,  and  b  anoelaied 
with  contndum  and  massive  apatite.  It  is  also  nhandanl  near  the  old  iron  furnace, 
two  miles  N  E.  from  Chancellorville,  Spotsylvania  Co.,  Va.  Fibrolite  is  met  with 
in  prismatic  crystals,  from  one  to  two  inches  long,  at  Bellows  Falls,  Vt.,  imbedded 
in  gneiss;  at  Westfiehi  and  Lancaster,  Mass.:  near  Wilmington,  Delaware,  in  fine 
tbroos  cnrMdUsations,  occasionally  approaening  to  Maded lamellar;  also  on  the 
Schuylkill  river,  back  of  the  Robin  Hood  tavern,  on  the  Ridge-rond  ;  nnd  on  the 
road  to  Cooper's  Gap,  in  Rutherford  Co.,  N.  C.  A  black  variety  occurs  in  I^orth 
Carolina,  accompanied  by  crj'stals  of  Rmile.  Near  Philadelphia,  it  «x-curs  in  gneia 
on  the  Springfield  road,  about  two  hundred  yards  from  the  Damley  bridge. 

Kyantie,  when  bine  and  trtnsparent,  snd  in  mfflelenlly  large  miaws,  is  employed 
as  a  gem,  and  ha.s  some  resemblance  to  sapphire. 

This  species  was  named  because  of  its  color,  from  mMf,  bUu.  The  name,  sap- 
pare,  arose  from  amistalwby  fkMWiK,ini€adingalabdrftMi«iaatal,ctt  wIJA 
it  was  named  tapphirt. 


WCERTHITB. 

375.  Has  been  observed  only  in  rolled  masses,  having  a  fbliated 
crystalline  structure. 

H.=7'25.  6.  above  3.  Lustre  similar  to  that  of  kyanite. 
Cbforwhke.  TFanslnoent. 


J 


8i0  BBacRiFTnrB  itijvBiuukaT. 

It  contaiiut,  according  to  Dr.  Hess,  (Pogg.  Ann.  xxi.  73,) 


BUIem  «K58  4t-«» 

Aliunina  53-63 
Magiima  1*00  0'?6 
Water                       463  4M 

Peroxvd  of  Iron  trace  =C>9-71 .  —  ^09  (Y} 


HMUed  in  a  glMsa  tube  it  become  opaaue,  and  gives  out  water.  It  diasolves  slowly 
witk  borax,  bnt  undergoes  no  perceptible  change  with  salt  of  phosphorus.  When 
moistened  with  nitrate  of  cobalt,  ana  strongly  heatedjit  gives  a  beautiful  dark-blue. 

Obs.   This  species  was  discovered  by  Mr.  Von  Worth,  of  St.  Petersburgh,  and 


DIABPORB.  Bnmeira  ttMonm. 

Biiklastk  Dltthene-8|jjr,  Jtatd.   Dihydraie  of  .\)iiriiu)&,  J  kern. 

37^1  Primary  form:  according  to  PliUlijis,  aii  acute  oblique 
rhomboidal  prism;  P  :  M=71o  SC,  P  :  1=78°  40',  M  :  T=65°  ; 
acGOidlng  to  Moha, «  rhoinbic  prism  nf  190^  may  be  obtained  by 
elesvage.  It  ocean  in  itvegular  lamellar  priams. 

}I.  5 — 6'5.  G.-3-4324,  Haiiy.  Ltisire  vitreous,  brilliantly 
spiendent  on  cleavage  faces.  Color  greenish-gray,  or  hau-browu. 
when  thin,  tmnatuoent*-«abCraniriQeent. 

It  contains,  according  to  VumieUa  (Abb.  de  CUuaie,  zUL  113)  and  CUIdreob 

(Ann.  Phil.  2d  ser.,  iv.  146,) 

A I  Ultima  6(H)  760G 

Piotoxydoflnm  3-0  TTS 

Water  1T3«10I^3,  V.  14  70=98  54,  C. 

In  the  bl0W|iipe  flame  it  decrepitates  with  violence,  and  splits  into  numerous  aealy 
particles,  whfcb  Aise  readily  with  borax  into  a  colorless  glass.   According  to  Ber* 

zeliux,  thrsc  ju  rticles,  aAer  being  <>li^htly  heated,  will  restore  the  blue  color  of  red* 
dened  liLinii.s  paper.   Mr.  Children  did  not  succeed  in  obtaining  this  result. 

Ob*.  The  locality  of  diaspore  was  for  a  long  dme  unknown.  Mr.  Fieldler  haft 
lalalj  nported  Uiat  it  occurs  in  a  prtmuy  Ifaawiwie,  not  far  from  Ekntherinenboig, 
Ja  the  Burmoibruch,  at  the  back  of  the  Korofbrod.  Its  superior  lustre  distingnislMa 
It  from  Kyanile,  some  varieties  of  whli  h  h  much  resembles. 

Diaspore  is  so  luuned  iroin  its  action  under  the  blowpipe,  from  itmmmtift*,  U>  uaUcr^ 


8XLLIMANITB.  bMKm  OLuaumum. 
Bmm,  hm.  no.  Am«.  If al.  8s.  BI.  «!•.  Awsrisaa  JewkeT  aBtiaii.  TBI;  UK. 

377.  Primary  form :  a  rhombic  prism ;  whether  li^ht  or  ob- 
lique is  uncertain.  The  interfacial  anjrle  M  :  U,  varies  firoiii  110^ 
to  98^ ;  tliose  rn-^stals  in  which  the  faces  M  are  smooth  and  plain, 
present  the  latter,  which  therefore  appears  to  be  the  correct  nnglc 
of  the  primary  rhombic  prism.  The  specimens  which  alibrd  a 
greater  angle,  are  lon^tuoinally  striated,  thus  evincing  some  irreg- 
ularity in  the  crystalhzation.  Cleavage  highly  perfect,  parallel  to 
the  longer  dii^((»al,  and  producing  brilliant  auztes ;  parallel  to 
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M  indistinct.  The  crystals  are  iisiially  vory  lone  aii(]  slender; 
otteii  curved,  paxellel,  or  slightly  divergtiiit,  or  traversing  the 
ganguo  in  various  directions. 

H.=7— 7-5.  Q.=3-2>-^*238,  the  latter  the  result  of  the  anther's 
trials.  Ltistre  vitrcons,  inclining  to  pearly  ;  liardly  shining^  on 
M.  but  splendent  on  the  face  of  perfect  cleavage.  Parallel  lo  P, 
vitreous,  inclining  to  resinous.  Streak  white.  Color  hair  brown 
— grayish-brown.  Translucent  Fracture  uneven,  parallel  to  P. 
Brittle.  The  long  crystals  are  detached  from  the  rock  entirei  with 
great  difficulty,  on  accotmt  of  their  frangibility. 

It  comains,  accordijig  to  Boven  and  Mnir, 


Siitca  43  666  38  670 

Alamina  Mill 

Zirconfa    18-510 

Oxydoflron  1999  7-216 

Water  0'ftl(M9«,  B.   -99*609,  M. 


These  analywa  are  apparentiy  qaite  unlike.  Boi  prdbaUy.  as  Uie  amonnt  of  sir* 

conia  and  alumina  in  Mtiir's  analyses  equal^:  the  alumina  la  tnatby  Mr.  Bowea,  ihm 

Ztrconia  is  inclnded  by  Mr.  Boweii  with  the  alumina. 

Before  the  blowpif>^,  biuh  pr      ami  with  barax  w   ^  nifusible. 

Obs.  It  has  been  suggested  that  this  species  is  but  a  rarieQr  of  Bacholzite.  Fu- 
tnre  examinations  may  possibly  j)rore  this  to  be  the  ftel.  Bm  the  analyses  hereto- 
fore made,  show  so  great  adiserepancv,  that  it  would  be  premature  to  unite  them  lill 
their  identity  has  bfin  proved  bv  farther  inrestiealions.  Bucholzilff  has  never  been 
observed  sulfiricnily  crystallized  to  exhibit  the  similarity  or  dissimilarity  of  their 
crystallization.  They  differ  considerably  in  hardness,  and  also  in  other  of  their 
phyitical  characters. 

Sillimanite  occurs  in  slender  prisms,  thirklv  trrtvrr^sincr  r;nartz,  in  a  vein  of  gneiss, 
at  Chester,  Conn,  it  was  named  by  Boweo,  in  honor  ul  Frol.  B.  Siliiman,  of  Yale 
CoUaga. 


BUCHOLZITE.  Epimecios  BacaoLzi4in;a. 


eats  «f  AMBtaa,  n»m. 


378.  Tmperiectly  crystalline ;  stnicture  fibrons, 

H.=6 — 7.  G.=319.  Lustre  pearly  and  glistening.  Streak 
ivfiita.  Cohr  white,  or  ?ray.  inclining  to  yellow.  Thin  fhunients 
slightly  translucent — subtranslncent  Practure  conchoi(U3|  per- 
pendicular to  the  fibfes.  BrittlCi  and  easily  fkangible. 


II  <iflnialn»,  according  to  Brandes  and  Thomson, 


Tyrol. 
460 
OIHI 

IP 


Silica 
Alumina 
Potash 
Oiijpdof  Invi 


Obs.  Beeholsite  was  orlgfaiaily  dilalBe^  frcna 
been  discovered  at  Chester,  Pennsylvania,  on  tta 
alter  Bucbolz,  a  celettrated  Qermaa  chemist. 

41 


Chf-=frr,  Penn. 

ir>  10 
as  93 


tnce^9'99^T. 

ia die Tjml.  llhi 
BnohoUHa  h 


Digitized  by  Google 


322 


DBtCBXmTB  MIWBEALOOT. 


TURMAT.IWE.  Tduuum 


Ikoakolwdral  Toannalint,  ^.  Sdwri.  EabcIUl*.  Mleottta.  AphrisiM.  AytelU,  IT.  Tnnna- 
Ua.  TwutnOm  Affnt  M. 


379.  Primary  form:  an  obtuse  rhombohedron ;  E  :  R=133^ 
SG'.  JSecundary  jbrmt :  fig.  110,  PI.  II.,  also  the  annexed  figures : 


Raddun,  Coon. 

R  :  e=156°  43',  R  :  a'=140o  40^',  e  :  6=155°  9', 
R  :  17',  €  :  a=150°,  e  :  c=120^.  Crys- 

tals olten  hemihedrally  modified,  or  having  dis- 
similar extremities.  Cleavage  parallel  with  R 
and  St  difficult.  Imperfect  crystaUiztUiona  :  co- 
lumnar, of  various  sixes  of  columns  ;  often  thin 
parallel,  or  divpffrent ;  somotimes  the  columnar 
particles  are  distinct,  at  others,  closely  aggre- 
gated into  u  compact  mass,  striated  externally  \ 
granular  structure  rare. 

H.«7— 8.  G.^  076,  Haidinger;  3021,  a 
transparent  red  tnrmaline  from  Paris,  Maine, 
Shepard.  Luatre  vitreous,  t^'freak  white.  Color 
black,  brown,  blue,  green,  red,  and  rarely  white; 
sometimes  red  internally,  and  green  externally  ; 
again,  some  specimens  are  red  at  one  extremity,  and  green,  blue, 
or  black,  at  the  other.  Occasionally  all  these  colors  appear  in  the 
same  crystal.  Transparent — opa(|ue  ;  less  transparent,  viewed 
in  tlie  direction  of  the  axis,  than  when  at  right  angles  witli  it,  and 
often  exhibiting  different  tints  of  color  in  the  two  directions. 
SoQie>Tarieties  are  bluish,  viewed  parallel  to  the  vertical  axis,  and 
red,  perpendicular  to  it ;  others  are  liver-brown  in  one  direction, 
an  d  reddish-brown  in  the  other.  Fraciurs  subcondioidai — uneven, 
uitle. 


Gouverneur,  N. 
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The  diiferent  colored  turniaUnes  contain,  according  to  Gmelin  and  Arfwedson, 


Black. 

RiBck. 

Red. 

Red. 

Oil 

Bilica 

.M  (Mo 

3b  40 

a/\. 

40  30 

42- 127 

39  o7 

3650 

4&60 

96-430 

4400 

Lime 

0-807 

0-85 

1-flOO 

Protox.  Iron 

17-86 

4» 

Magnesia 

0^70 

Potash 

9-400 

Soda 

3175 

Boraele  Add 

1-8B0 

4-11 

1-10 

0-744 

418 

Lithia 

4-30 

2-M3 

2^52 

Protox.  Mang. 

&43 

150 

6390 

503 

BCdlitiira 

9-60 

i-SlS 

1*08 

WHO. 

96*161  Attff. 

9TM.O. 

9T96,G. 

Tlie  action  of  these  varieties  before  the  blowpipe  is  quite  varioug.  In  gene- 
ral, tlit'v  more  or  less  intunicsce,  some  fusing  readily,  j>anicularly  those  which 
C(Atain  lime,  others  a.s.siiming  a  slaggr  appearance,  without  melting,  while  others, 
capeciaHy  the  red  variety,  are  not  acSed  on  at  all.  When  heated,  they  exhibit  polar- 
ity, the  most  modified  extremity  becoming  positive,  and  the  other  netrafive.  In  this 
particular  a  resembles  other  hemihedrally  modified  crystals.  At  a  renain  tempera- 
ture it  loses  its  polarity,  but  exhibits  it  again  on  cooling.  Its  polarity  continues  with 
the  decrease  of  temperature,  until  it  reaches  38^  F.  i  a  continued  increase  of  cold  re- 
ajcdieB  Che  electric  polarity,  though  vidk  wvewed  polM.  If  the  eseiled  ciTital  be 
bfoken,  each  part  thus  produced  will  ccjually  pomeas  polaiiiyj  and  eren  in  the 
powdered  state,  it  retains  its  pyro-electrit  itv. 

Obs.  The  different  colors  presented  by  this  species  have  given  rise  to  names  de- 
signating these  varieties.  Blue  turmalines  have  been  termed  indiciUiU,  from  their 
iiidigo-lNiie  eolor ;  red  turmalines,  mieUUe  t  and  to  the  Mack,  the  name  sekorl  was 
formerly  applied.  These  names  are,  however,  of  no  importance  in  the  present  stale 
of  the  science.  It  is  preferable  to  .state  the  color,  than  call  them  by  a  name  which 
might  convey  the  idea  that  they  were  distinct  species. 

1  urmaline  is  usually  ibond  in  granite,  gneiss,  or  mica  slate.  It  abo  occurs  in  do- 
lomite or  priraJtire  Umestone.  m  erystab  are  frequently  very  long,  and  pierce  the 
gangue  in  every  direction.  Occasionally  they  occur  short,  not  longer  tJiaa  broad| 
and  when  so,  they  are  perfectly  terminated  at  their  extremities. 

Black  turmalines,  or  a  large  size,  occur  in  Greenland,  at  Horlbcrg,  near  Bodeti- 
mais,  in  Bavaria ;  ai  Karinbricka.  in  Sweden  j  and  near  Bovey.  in  Devonshire, 
Small  brilliant  crystals  are  met  with,  iihbedded  in  decomposed  ftldspar,  at  Andre> 
ariMflg,  in  the  Hartz,  forming  the  variety  called  Aphrizil''-  Rnbellite  occurs  in  a 
species  of  liihomarge,  near  Ekaiberinenburg,  in  Siberia ,  pale  yellowish  bruwn  crys- 
tals are  found  in  talc,  at  Windiich  Kappcfi,  Ui  Garinllua ;  white  specimens  conw 
from  Sc.  Gothard  and  Siberia. 

In  the  United  States,  magnificent  specimens  of  red  and  green  turmalines  have  been 
found  at  Paris,  Maine,  Sume  Iransnarcnl  crystals  from  this  lix  alily  exceed  an  inch 
in  diamcier,  and  present  a  clear  rea  color,  internally  .surrounded  by  green ;  or  are 
Md  at  one  extremity,  and  green  at  the  other.  Blue  and  pink  varieties,  most  ceai> 
numly  imbedded  in  lepidolite,  are  5till  to  be  obtained  at  this  place.  Bed  and  green 
turmalines  occur  also  at  Chesterfield,  Masa.,  in  a  narrow  vein  of  granite  traversing 
gnei.ss.  The  crystals  are  commonly  .small  ami  curved,  nearly  opaque,  and  exceedingly 
uangible.  Qreen  cr>'stals  olU-n  contain  distinct  prisms  of  a  red  color,  especially  when 
ihey  OCCOr  in smok}' quart/.  Blue  turmalines  also  occur  at  this  locality.  These 
crystals  are  accompanied  by  albite.  At  Goshen.  Mass.,  similar  varieties  occur,  and 
the  blue  turmaline  is  met  with  in  greater  perfection.  Very  perfect  crystals,  of  a 
dark  brown  color,  occur  imbedded  in  mica  slate,  at  Monroe,  Conn.  The  crystals 
are  commonly  ii  to  2  inches  long,  and  nearly  as  broad  ;  and  uniformly  they  arc  per- 
ftetlr  terminated  at  the  two  extremities.  (See  fig.  1.)  They  are  frequently  aggre* 
gated  in  compound  forms.  Haddam,  Conn.,  also  affords  fine  black  crystab,  and  oc- 
casionally some  of  quite  a  large  size.  They  are  proftisely  mingled  in  a  mica  slate, 
and  associated  w  iili  anthopbylHtc  and  hornblende.  A  cinnamon-brown  variety  is 
met  with  at  Gouvemeur,  N.  Y.,  imbedded  in  quartz,  and  also  associated  with  scapo- 
Ule.  aMtile.  and  sphoie,  m  gnnnlar  limestone.  These  crystab  are  often  very  highly 
■oiiAad}  titey  nrniitoMlly  exhihit  th»  fcwt  af  »  soak—  dndtwihtdiwytn iddttion 
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lo  the  terminal  planes  R  and  e.   Similar  specimens  occur  at  GrenriUe,  Lover  Can* 
ada ;  also  at  Newtun,  N.  J.,  associated  with  corundum,  qitodt  wul  ntilss  ISdat 
KiQgsbridge,  N.  Y.,  and  Carlisle,  Mass^  with  garnet. 
The  red  turmaline,  when  tnm^NUreiil,  and  free  from  cracks  and  fissures,  admits 

of  a  bi:,'h  polish,  and  forms  a  mo?1  beautiful  .inci  rostly  pern.  A  specimen  from  Si- 
beiia,  presented  to  Mi.  Grenvilie  by  the  king  ul  Ava,  and  now  in  the  Briti!>h  mu- 
seum, was  valued  at  JtfiOO  sterling.  The  yellow  turmaline,  from  Ceylon,  is  but  little 
inferior  to  the  real  lopaz,  and  is  ofien  sold  for  this  gem.  The  green  spegimnm^ 
when  transpareBt  and  nnn,  are  also  highly  esteemed,  but  coramoalf  tlie  tint  of  color 
is,  for  the  mojn  i)art,  dingy.  Paris,  Me.,  ha?  afforded  splendid  gems  of  both  green 
and  red.  The  Siberian  red  turmaline,  cut  en  cabocknn,  tAhibits  a  milk-whiie  chap 
tenant  lustre. 

It  has  been  supposed  that  turmaUne  was  known  to  the  ancients  tmder  th«  aama 
of  ^meitrtiMi,  (>»x*"Vf<«'i)  which  is  described  as  having  electric  propeitfcR.  This 
name,  how-evt-t,  wa^^  more  probably  applied  to  some  variety  of  amber,  •ivhirh  was 
so  called  from  iL«  sunpot>ed  origin  irom  the  urine  of  the  lynx.  The  identuy  of  the 
red  turmaline  with  (Imb  hyacinu  of  the  Greeks,  is  more  probable.  The  other  vari- 
eties were  either  unknown,  or  poasibiy  connected  sndera  cobubob  name  with  otlMr 
tteeies  of  the  tame  color.  The  tonnalfne  received  no  aneation  fron  tiie  awidgma 
till  Lemery,  in  the  year  1717,  publisht-d  hi'^  lii-^covcrips-.  Thr  wonl  '.vrmaUnf  is  a 
corruption  of  the  name  for  this  mineral  at  Ceylon,  whence  u  was  tirsi  bruugbi  uiio 
Europe.  It  has  been  gallicised  into  Umrmaliiu ;  the  original  word  does  not  con- 
tain tiie  The  name  srMrl,  which  has  been  applied  to  the  Uack  tiumalines,  and 
alio  MNne  other  mlneial  species,  is  replied  to  ukn  htm  derived  frcm  SehorUw, 
ibeHaeofa  Tillete  In  aannj,  wkieh  aitoded  jpeclmmof  tkie  vnleiy. 


BERYXj.  BnTLUB  axxAGONUs. 


H.'KTirihnhrilrrtl  Emnnld.  M.  Beryl, 
druf,  horn.    Bi^irXA»(.  Xfiafyi»(. 

380.  Primary  form  :  a  hexagonal  prism.  S^mmdary  fwmts 
fig.  125,  PI.  II.,  also  the  annex^  lis:uie;  M  :  a= 
1190  63',  P:a=150o6'.  M  :  a"=139*^  1',  P:a"- 
13<P  69^,  P :  a'»163<)  d',  M :  t^WOR.  CUavage 
parallel  with  P;  indistinct panllel  wiChM.  hnr 
perfect  rry^faHizationx :  rarely  coane  COlunOh 
nar  j  occasionally  larpe  trraniilar. 

H.=7'5 — 8.  G.~2  732,  Huidin^er,  emerald 
▼ariely ;  2*678,  an  apple-^reen  Tariety.  Lustre 
▼itreous;  sometimes  resinous.  Streak  white. 
Color  gTf^im.  prrssincr  into  liL'^Jit  bhic  impure  yellow,  and  white  The 
brig-htest  oi  tiiese  colors  is  etnerald-grcen.  Transparent — subtranfi- 
luceut.    Fracture  couchoidai,  uneven.  Brittle. 

It  contains,  accordinf  lo  Kbpnth  (Beiliage  IlL  919  and  MB)  aadBctirilat,  (JLA 

handlingar,  iv.  193.)  «-     ,  /  — i  \ 
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Ozyd  of  Chramiom 
Peroxfd  of  Iron 

Ozyd  of  Golimliiinil      —  — 
Lime  1  i25=99^30.  K.    — -59  30,  K. 

.Transparent  varieties  become  clouded  before  the  blowpipe  j  at  a  liigh  temperature 
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the  edgti  an  xooaded,  and  vlUaatelj  a  vesicular  looria  ia  tatxued,  A  ti«M|MNBt 
coiortaMjlaaB  iaobiafiied  wttli  borax. 

Obs.  cjnerald  and  bervl  are  varieties  of  thf  samf  5j>priw,  and  arc  disdngaished 
merely  by  their  colur;  the  iormer  including  die  rich  green  iransparent  specimena, 
the  latter  those  of  other  colors.  The  finest  specimens  of  emerald  are  found  in  a  vein 
of  doloipi'e,  whicb  traTerses  a  borobleDde  rock  at  Moso,  near  Saata  Ft  de  Bofota, 
in  €h«iuida.  A  perfect  beiagonal  crystal  fhim  this  locality,  two  Inches  kmg,  aM 

about  an  inch  in  riinmc'er,  ts  in  ihc  cabinet  of  th(  Dtikf:  tjf  Y>evonshirc.  l!  weiphs 
8  oz.  !8dvts.,  and  ihuugb  cuuiaintng  numerou-s  ilaws,  and  thet«.  lui€  bui  partially  fit 
for  jewelry,  has  been  valued  at  150  guiaeas.  A  more  splendid  specimen,  thon^h 
somewhat  smaller,  it  weighing  but  (3  uz.,  is  in  thepow etrion  of  Mr.  Uope,  of  London. 
Il  con  AOO.  Momt  Zalora,  is  Upper  %ypt,  aiords  •  lew  distliici  vuiehr,  and  was 
the  only  locality  whi  h  was  known  to  the  aiv  ien;>;  Othrr  tcxralitiesuv  OMuamuB, 
In  Hindofitan,  and  baiizburg.  where  il  is  imbedded  in  mica  .slate. 

PUny  i^ieaks  of  the  finest  beryls  as  those  "  qui  viriditatem  puri  maris  imitaaliir,'* 
«ad  hence  we  ipplj  to  the  cijnttla  of  beaatifol  shades  of  akjr-Mne.  or  nouniain-green, 
the  term  aqturmarine.  This  ?arietjr  has  been  fonnd  in  Siberia,  wiwilwrtfn  and  Bra^ 
zll  In  Siberia,  they  occur  in  the  eraniie  distrirt  of  Nenschinsk,  and  in  the  Uialian 
and  Atai  ranges  of  Siberia.  They  iiavc  been  obtained  exceeding  a  loot  in  length  j 
they  are  commonly  very  deeply  striated  longitudinally.  The  most  splendid  speet- 
nen  of  this  varietyi  of  which  we  have  anj  account,  beloiics  lo  Don  Pedro.  It  ap- 
praaebes  in  sia»t,  and  tin  form,  the  mm  of  a  eaU^  ami  exhibits  a  crystalline 
structure  only  on  one  side:  the  rest  is  waterwom.  It  weighs  225  ounces  troy, 
or  more  than  IHk  pounds.  The  specimen  is  perfectly  trai^iia rent,  and  without  a 
flaw ;  its  color  is  a  fine  pale  boltle-trreen.  Less  clear  crystals  of  beryl  occur  at  the 
Home  Mountains,  EaglaM,  coanHy  l>owa;  al  Gainagomni,  in  AbaNnanahire ;  at  Li- 
moges, in  Prance;  Finbo  and  Broddbo,  in  Sweden;  Bodeamaia  and  Rabenstein,  in 
Bavaria,  and  elsewhere. 

The  United  Sutes  have  afforded  some  magnihcent  specimens  of  beryl ;  they  are 
remarkable,  however,  only  for  iheir  size.  The  laivest  has  been  found  at  AcworUi, 
New  Harapahire,  about  fifteen  miles  from  Bellows  FaUSi  whera  the  beryls  occur  in 
an  extensive  vein  of  granite,  traversing  gneiar  It  measiired  4  feel  in  len^h,  and  ^ 
inches  across  its  lateral  faces,  s-nd  was  therefore  II  inrfir-  in  iMnmi:U--T.  I;--.  I'^ilui  \i-;ts 
a  bluish-green,  eJtceiHing  a  ibui  at  one  extremity-,  where  u  |j<i^s€d  into  a  dull  green 
and  yellow.  Its  weight  was  about  340  lbs.  This  locality  atfnrds  .^^malkv  beryls  la 
great  perfiecikai  iheyaiaasoalfy  of  a  pale  yeUow  ookv;  xaialv  a  de^  honey  or  wax 
llow.  Small  regular  crystals  of  beryl  oeenr  alao  at  Bowdoinham  and  Topham, 
e.,  in  vptn.s  of  graphic  granite;  their  color  is  a  pale  ^rL-rn,  i>r  t-  lldu  i\h  a  liirr  ;  also 
at  Georgetown,  Parker's  island,  at  the  mouth  of  Kennebec  river,  associated  with 
Mack  tormaline.  to  alaa  occHia  at  Goshen  and  Cbeateilleld,  Mass.,  in  irregular 
crystals  of  a  pale  gfeea  ookMr,  aooa  of  which  are  tramnaxeat}  at  Monroe.  Conn.,  in 
a  granite  TelBf  of  colon  slinllar  to  the  preceding ;  at  Ifaddam,  Conn.,  at  the  ch ry so- 
beiyl  locality,  and  also  in  the  quarries  of  gneiss,  each  side  of  the  river,  prp^enting, 
at  iho  former  place,  yeiio^'^  and  yellowish-green  colors,  and  seldom  regular  forms! 
they  often  contain  Inupeddc  i  crystals  of  cbrysoberyl  and  CSolaadlite. 

The  emerald  ia  tugpoatd,  to  derive  its  color  Aom  the  presence  of  a  minute  qnantitv 
of  oxyd  of  chrome,  aad  beryl  fkam  a  poT<ioB  of  aayd  of  iron.  Thk  i^ies  affords 
some  of  the  riK^^i  n  Ji  !  ornameuts  to  the  caUflCt  of  the  mlaoiaklgilt,  and  in aoHa 
of  its  varieties  is  amiuag  the  richest  of  gems. 


Trill  malic  Kincrald,  M.    EucIm,  V.   EucIm«,  B. 

381.  Primary  farm:  a  right  rhomboidai  prism j  M:T=130^ 
50'.    Cleavage  petS&ct  parallel  to  M  and  T. 

H.«7'A.  (£iM07|  Lowrey ;  3  098,  Haidiiiger.  LuHrevUnwm. 
Streak  wlulb^  Qttmr  pale  mountain  green,  pftssing  into  blue  lad 
white.  Trftni^parent ;  occasionally  Wtflttilliptwnt*.  J^VtSdMrV  OQII* 
choidai.   Very  bhtUe  and  fragile. 
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Aseovdins  to  Berzelius,  (Koog.  Vet.  Acad.  Bandl.  1819,  p.  136,)  it  conudas 

Silica  4322 

Alumina  90-56 

Glucina  81*78 

Fteroxyd  of  Iron  Mi 

Peroxyd  of  Tin  0-70—98-48. 

Strongly  heated  in  the  blowpipe  flame,  it  intumesces  and  becomes  white ;  also  mehs 
into  a  white  enamel,  if  the  temperature  is  atiU  ikither  increased.  It  becomes  electric 
by  friction,  and  retains  this  property  for  sevond  ham,  wken  onee  oxdled.  It  ex- 
hibits double  refraction. 

Obs.  Euclase  was  originally  brought  from  Peru  -,  it  has  since  been  obtained  fn  llie 
mining  district  of  Villa  Rica,  in  Brazil.  It  is  said  to  occur  in  chlorite  .<:Iate,  resting 
on  sandstone.  It  generally  possesses  an  agreeable  and  uniform  color,  and  will  receive 
a  high  polish;  but  it  is  useless  as  an  ornamental  <i>nt'.  on  arcount  of  its  extreme  fra- 
gility. This  property  induced  Haiiy  to  give  it  the  name  it  bears,  Irom  n,  and 


PHENACITE.  BcavLUia  RBOMBoii£oa<;«. 


rtsaaMis, MU 4mMm,  Tmimimrt  tmm\m.  ml  TT 

882.  Primary  form :  an  obtuse  rhombohedron ;  R :  R=l  1  r>"  25', 
accordin<z:  lo  Nordenskiold ;  116°  40',  according  to  Beirich.  Se- 
candary  forms :  figs.  109  and  111,  PI.  II. ;  also  the  two  combined. 
Cleavage  J  according  to  Beirich,  parallel  to  the  primary  faces. 

HLs8.  G.«2-969.  Luatrt  ¥11160118.  CoUfrlasM;  also  bright 
wine-yellow,  inclining  to  red.  Tl«l»p«reilt-*4ypaqiie.  JPradw 
nmilax  to  that  of  quartz. 

Hutwall  oMained  for  its  eoMtftntioo,  SiUea  56-14,  OIncina  44-47«99-61,  with  a 

trace  of  magnesia  and  alumina.  It  remains  unaltered  before  the  blow  pip**,  p^r  xe, 
but  with  borax  fuses  into  a  transparent  glass.  With  carbonate  of  .soda  it  atiords  a 
white  enamcL 

Obs.  It  occurs  with  emerald,  imbedded  in  mica  slate,  in  Perm,  66  wersts  fhxn 
Catherinenburg ;  also  accompanied  by  quartz,  in  the  brown  ore  of  Framoilt  It  was 
named  by  Nordenskiold,  its  dlscowwr,  mm  fu>ul[,ad9eii9ir,  in  allnrioa  to  in  having 

been  mi^aken  for  quarts. 

CHRY80BBRTL.  SAPmans  uctanoola. 
PifsfliOowa— ^jy.  OyflNphSMiJK  Kilnlcilll,  IT. 

383.  Primary  form :  a  right  leetaogukr  prion.  Seeandaiy 
form»: 

9. 
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a :  e=120c  7/^  e  :  e  (adjacent  planes)  =119°  46',  m  :  6=126°  20', 
a  :  a  (adjacent  planes)  =139°  53',  a  :  e=133°  8'.  Cleavage  parallel 
to  m;  less  distinct  parallel  to  m-  Compound  crystals:  fig.  3 ; 
composition  of  the  second  kind,  as  explained  in  ^  76,  77. 

H.=8-5.  G.=3-5 — 3-8  ;  3-597,  specimen  from  Haddam,  Conn. ; 
3-733,  from  Brazil.  Ltistre  vitreous.  Streak  white.  Color  as- 
paragus-green, ^-rass-green,  passing  into  greenish-white,  and  yel- 
lowish-green. Transparent — translucent.  It  sometimes  presents  a 
bluish  opalescence  internally.    Fracture  conchoidal,  uneven. 


It  contains,  according  to  Seybcrt  (Silliman's  Am.  Journal,  riii.  109)  and  Thom- 
son, (Min.  i.  401,) 


Alumina 

Glucina 
Silica 

Proioxyd  of  Iron 
Oxyd  of  Titanium 
Moisture 


Haddam. 
73  60 
1580 
400 

338 
1  00 
040 

98  18,  S. 


Brnsil. 
68-666 
16  000 
5  999 
4-733 
2-666 
0-666 


Brazil. 
76752 
17  791 

4-494 

Volatile  Matter  0-480 


98-730,  S. 


99  517,  T. 


It  is  unaltered  by  the  blow|)ipe,  perse,  and  with  soda  the  surface  is  merely  rendered 
dull.    It  fuses  with  j»reat  difficulty,  when  mixed  with  borax,  or  salt  of  phosphorus. 

Obs.  Chrysoberyl  occurs  in  Brazil,  and  also  Ceylon,  in  rolled  pebbles,  in  the  al- 
luvial deposits  of  rivers.  At  Haddam,  Conn.,  it  occurs  crystallized,  in  ^nite  tra- 
versinj;  irneiss,  and  is  associated  with  turmaline,  garnet,  beryl,  automolite,  and  Co- 
lumbite.  It  is  found  also  in  the  same  rock  at  Greenfield,  near  Saratoga,  N.  Y.,  ac- 
companied by  turmaline,  jjarnet,  and  apatite. 

When  traiisparent  and  tree  from  Haws,  and  of  sufficient  size,  chrysoberyl  is  cut 
with  facets,  and  forms  a  beautiful  yellow  gem.  If  opalescent,  it  is  usually  cut  en 
cabockon.  Ckryioheryl  signifies  golden  berul,  (xpt"<>(,  golden,  6^pv\\»i,  beryl.)  and  was 
so  named  in  allusion  to  its  color.  The  same  name  was  employed  by  the  ancients  for 
a  different  mineral,  which  possibly  was  chrysoprase.  The  name  Cymop/unw,  from 
Kipa,  wave,  and  fattfv,  to  appear,  was  applied  to  this  species  on  account  of  the  pecu- 
liar opalescence  it  sometimes  exhibits. 


SPINEL.   Sapphircs  octabedra. 

Drtdprahcdrnl  ronindum,  .V.  and  Ceylanlte.  Pleonattc.  Splnellc  Ruby  Balaii  Riihy.  A!- 
■andin«  Ruby.   Rublcelle.  Canditc,  fivunum.   Zailonit,  W.  Aluniiaa  Mn^ntvl^e  or  SpliMlla,  >/. 

384.  Primary  form  :  the  regular  octahe- 
dron. ^Sf  condary  forms  :  PI.  I.  figs.  3,  7, 
9,  3+9,  17,  21,  and  3-f9-f  17,  as  in  the  mar- 
ginal figure,  wliich  represents  a  crystal  from 
Hamburijh,  N.  J.  Cleavage  parallel  to  A, 
though  oblJiined  with  ditliculty.  Compound 
crystals  :  fig.  128,  PI.  II. ;  composition  par- 
allel with  a  face  of  the  octahedron.     v.  *  »  - 

H.=8.  G.  (according  to  Haidinger)  =3-523, 
of  a  red  transparent  variety ;  3-575,  of  a  black  opaque  variety  called 

Ceylanite.    Lustre  vitreous  ;   splendent  nearly  dull.  Streak 

white.    Color  red  of  various  shades,  passing  into  blue,  green,  yel- 
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UfWf  InowB,  and  Uiek;  ocewionally  almoil  wfailo.  Tmupannt 
—nearly  optfoe.  .fVoeftirt  cpnchoidal^ 

It  c<int>in^,  aceofdiBff  to  BeneUns,  ThonnoB,  AMch,  and  DcmoUIs, 


Dark  vreen 

Black  (nm 

RIoe. 

fVom  U .  g. 

V.  a. 

Bftf.  1 

SiUca 

545 

56-20 

5*696 

M 

0» 

Alumina 

72^25 

73-308 

61-788 

69-01 

« 

Magne.*ia 

1463 

13-632 

17-868 

2621 

19 

Protux.  iM 

4*96 

74-20 

10-564 

16 

trace 

2-804 

Water 

|iio 

96*501 9t 

irt.  99-960.  Th. 

99-600,  Th, 

99-05,  Ab. 

98,  D. 

Before  the  blowpipe,  per  m,  it  ia  inAisiMe;  bol  the  red  varieties  change  to  brown, 
and  eren  black  and  opaqne  as  the  temperature  fnerea«es,  and  on  cooling  become 
first  green,  anH  n  n^nrlv  I  i !-  an  !  ;ii  last  reassume  their  red  color.  fii m-s 
wtib  difficulty  Dvmgled  with  borax,  but  aomewhat  more  readily  with  salt  of  phoo- 
phoras.  Tbe  black  Tarietka  yield  %  deep  gieen  ^dbule  oviag  to  the  luge  amouBC 
of  iron  it  contains. 

Ch».  The  specimens  of  this  specie  hare  been  denominated,  according  their 
cc.ilor^,  n-v  fcillows:  pUoiu'.or  has  been  a]ip1ir','.  U'  ili'-  bl.n-k  varieties;  spinelk  ruin/  to 
the  scarlet  colored ;  ialas  mitf  to  the  ro:ie-red;  r^biceiU  to  the  yellow  or  oran^red } 
«iidalinaiiiiiitf«ily  to  thevuilaleolorad.  Tho  #riMtal  fitly  Monga  to  the  ipedM 
•■pphire. 

Spinel  occtirs  imbedded  in  grannlar  limestone,  and  with  calcareous  spar  in  ser- 

p(=tiiiiM>  and  ^'ru  i>-s  It  aLso  occupies  the  caviiif^  nf  volcanic  ro(  k^-  In  Cevloti, 
oiam,  and  other  eastern  countries,  it  occurs,  of  beautiful  colors,  lu  lolled  pebbles  in 
tkeehmiel  of  river>!.  The  nleooMle  wietr is  found  at  Candv,  in  Ceylun,  and 
hence  was  called  CandiU,  by  Boumon.  At  Alter,  in  Sudermannland,  Sweden,  it  is 
found  of  a  pale  bine  and  pearl-gray  color,  in  primitive  limestone.  Small  black  crystals 
of  splendent  lustre  v  rm  at  Vesuvius,  m  the  auoienl  scoria  ol  .M  nnt  Somma,  asso* 
dated  with  mica  and  idocrase;  also  imbedded  in  compact  Ge.'iN mte,  at  Mouaoni,  in 
the  Fas^thal. 

Amity,  N.  Y.,  afibrds  magnificent  specimens  of  black  spinel.  They  occur  there 
wiih  cakareotis  spar  and  Crichtonite  in  !«ep<;ntine,  onen  lining  the  sides  of  par- 
tial veins.  Crvslals  are  occa.sionally  fotmd  ^ixtecn  in:  lu  ^  in  diameter  ;  twins  are 
of  frequent  occurrence.  The  same  neighborhood  attbrds  an  abundance  of  smaller 
crystau  of  various  shades  of  green,  black,  ted,  and  brown,  imbedded  in  gramK 
lar  limcrtone  with  Brucite,  Immblende,  and  p>Toxene.  At  Hamburg,  N.  J.,  it  oc- 
curs in  calcareous  spar  and  quartz,  a.ssc>ciatcd  with  scapolite,  in  crystals  of  rich 
sfi  i  lr  (  t  blm  ,ind  ^'reen  ;  they  are  frequently  transparent.  Newtown,  N.  J.,  affords 
pearl  gray  crystals,  imbedded  in  limestone  with  blue  corundum,  turmaline,  and  ru- 
tile,  rack  cryMais  hsva  boen  oblaiacd  ai  Mowoe,  N.  Y..  and  rreen,  blue,  and  oc- 
casionally red  varietiet^  acBolloB,  Itothwww^i  ^  LittuMB,  Maa.,  imbedded  ia 
primitive  limestone. 

The  flw  eotaved  apinob,  irtMiof  laipe  ain,ai«Ui^l|fMli«Bedaa|em. 


AUTOMOUTB.  fiamniua  idtoiu. 
OtiakiiiBlOsnndM,  JKeaiX  eetahib  A>  W^mm  VmMmt  Jb 

385.  Primary  farm:  the  ivfular  octahedron.  Swmdwrf 
form:  fig.  21,  Pi.  I.  Cfearafrp  parnllfl  with  the  primary  piaiMf 
perfect.    Compourid  crystals  similar  to  lis^.  129,  PI.  IT. 

H.=7*5 — 8.  G.»4'261,  Ekeberg  ]  oUeii  coiitams  galena  inter- 
spersed, and  that  gtvet «  higher  ipecific  myity.  LuHtm  vitraoui^ 
inclining  to  resinous ;  commonly  rather  miU.  &redt  while.  CUtr 
dark  gneOt  or  blaek.  Sabtranaliioeai— <)^ae. 
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It  conudnR^accordiog  to  Ekebeif ,  (Afbaiid.  i.  81,)  tad  Abich,  (Poggendorfs  Aa* 
iialett,  zzii.  399;) 

rabhia.  U.  8. 

475                    »84  1^ 

6000                   55- M  57  00 

  5-25  at'-i 

■2i:25                     30  (hJ  34-80 

y  25=tW  25,  E.         5  10,  A.        4-55=99-88,  A. 


Silica 
Alumina 
Magnesia 
Oxyd  of  Zinc 
Proloxyd  ol"  Iron 


From  Abich's  aualvnis  it  may  be  iaferred,  that  automoiite  is  composed  of  four 
atoms  of  alumina,  ana  one  of  oxyd  of  zinc. 

It  it  inlbsible,  per  u,  before  the  blowpipe,  and  nearly  so  w  iih  Iwrax  or  salt  of  phos- 
phorus. With  soda  it  melts  imperfectly  into  a  (Urk  culorcd  :icuria,  which,  when 
luscil  .i^^ain  with  th<;  same  reagent,  deposits  on  the  charcoal  a  ring  of  oxyd  of  zinc. 

Oa«.  Ii  iiccursi  in  ulcose  slate,  at  the  mines  of  Mafversberg  and  Eric  Mails,  near 
Fahlun.  in  Sweden,  and  is  tasociaied  with  i^lena,  blende,  garnet,  Gadollnlie,  &c. 
At  HadJam,  Conn.,  it  is  associated  wiih  chrysoberyl,  heryl,  garnet,  and  Colnmbite, 
This  species  was  discovered  by  the  celebrated  Swedish  chemist,  Gahn,  and  was 
named  in  consequence  Gahnite.  It  has  j-ince  been  denominntcd  automolite  by  Haiiy, 
*  fi^^^t  it!  allusiott  to  the  presence  of  oxjrd  of  zinc  in  this  ininerali 
which  haa  no  resemblance  to  an  ore. 


DYSLHITE.  SAPramin  mnmui. 


386. /'ft«fucry/om.*  the  regular  octahedron.  Se&mdary  firm: 
fig.  9.  PI.  I.  Cleavage  rather  imperfeci  parallel  with  the  prinuury 
faces.    Surface  rough. 

H.=7-5 — 8.  G.=4-561.  Lustre  vitreous,  inclining  to  resinous. 
Streak  paler  than  the  color.  CWor  yellowish-browu  or  grayish- 
brown.  Subtranslucent— opaque.   Pradwe  oonchoidal. 

Its  cooatttuent*,  according  to  Thomson.  (Min.  i.  881.)  are  Alumina  90-480,  Ojcyd 
of  Zinc  10-8.  Perazjrd  of  Iran  41-984^  Proiozyd  of  Bfanganen  7-6,  SiUca  »966.  Hob. 

turc  0^4=10019. 

It  assumes  a  red  color  before  the  blowpipe,  which  it  loses  on  cooling  without  any 
change  from  its  orisfinal  appearance.  It  djissolres  slowly  in  borax,  and  not  at  all  in 
cariiMiate  of  soda  or  salt  of  phoephonis.  The  bead  obtained  with  bocaz  haa  a  de^ 
ganet  red  color,  and  is  transparent 

Oas.  It  occurs  in  small  quantity  at  Sterling,  N.  J.,  disseminated  dmagb  lamlwiF 
ted  calcareotis  spar,  and  associated  with  FrankUnile  and  Troostite. 


SAPl'IIIRK.    Sii  piuR(;s  kbomboueoea. 

ahoiabolMdrftt  Corundum,  (^omndum.  Emerjr.  Orieota)  AniPtbjrst.  Oriental  Topas,  Euby, 
BMBiiMiAawliyt.  AdnmanitMflfar.  BsltaMala.  Selmlrial.  Kaned.  Dsaanthpatb.  TaMslii. 
OkiilBiiiii,  ibtaHa,  </  P/ray. 

387.  Primary  form:  an  acute  rhombohedron ;  B:R=86o  6^. 
Smstmdory  fwm:  R:0b136O57^  R:o«154o1}/, 

a :  0=118°  51',  o  :  6=151°  9'.  Cleavage  parallel 
with  a,  in  some  varieties,  perfect,  but  interrupted 
by  conchoidal  fracture  ;  imperfert  commonly  ui  the 
blue  variety.  Imperfect  crystalUzationa :  in  lay- 
eis  parallel  to  R,  n^uent ;  granular,  often  impal- 
palpahle. 

H  -9.  O.  =3-909— 3-970.  7. jts/re  vitreous  ;  in 
some  specuueiis  inclining  !a  pearly  on  the  plaiie  a. 
Streak  wliite.    Color  biuo,  red,  yellow,  browU| 

42 
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grrw.  nnd  nearly  white.  The  transparent  bhie  varieties  possess  the 
hig^iiest  sprfilic  gravity,  and  the  red  the  least.  Several  varieties, 
when  cut  en  cabachon,  in  a  direction  perpendicular  to  the  axis  of 
the  prism,  exhitHts  a  bright  opalescent  star  of  six  rays,  correspond- 
ing to  the  hexagonal  form  oi  the  crystal.  Tranapaient^-translu- 
cent.  F^adure  oonchoidal,  uneven.  When  compact,  exceedingly 
tough. 

It  b  composed  of  pare  Alumina,  according  to  Muir.  The  silica  that  different 
analyses  have  appeared  lo  deleci  in  it,  lia-  i  rdi  .ibly  been  derived  from  the  mortar  in 
which  the  mineral  was  abraded.  It  is  unaltered  in  the  blowpipe  tlami',  both  per  se  and 
with  soda;  it  fuse^  fniirely  with  borax,  though  with  great  ditliciiliv;  and  also  if 
pulverized  with  salt  of  f)hosphoriis.  It  Ls  not  attacktd  by  ac  ids.  fMciion  excites 
electricity,  and  in  the  polished  specimens  the  electrical  altraciioa  continues  for  a 
considerable  length  of  time. 

Oils.  The  .species  sapphire  includes  conmdum  and  emeiy,  in  addition  to  the  fioelr 
colored  varieties  tliat  iiiTe  always  borne  this  name.  Conmauin  Indndes  Uie  gray  and 
darker  colored  opaque  crystallized  specimen?;  emery,  all  massive  varieties.  The 
red  ;>apphife  is  .soraetinies  called  the  Oru  nLil  ruJ/v ;  the  yellow,  U>j>a^  ;  the  green,  nn- 
trald;  violet,  ameikyst ;  and  hair  brown,  adumnntlnc  ipar. 

Sapphire  is  priacipally  fotind  in  tlie  beds  of  rivers,  either  in  modified  heX" 
agonal  prisms,  or  tu  tolled  manes,  and  b  accompanied  by  grains  of  magnetic  Inm 
ore,  anu  several  species  of  ^'ftTi-^.  Corundttm  orcurs  in  crystals,  in  a  rock  composed, 
according  to  Bonmon,  of  leidsj)ar,  fibrolite,  and  several  species  of  gems ;  also  in  do- 
lomite and  magnetic  iron  ore.  Adamantine  spar  occurs  in  a  kind  of  granite,  con* 
taiAing  no  qoarta,  associated  witib  magnetic  iron  orej  and  tke  fibrolite  variety  of  Jty- 
antte.  Gmery  oeenrs  In  talcose  slme. 

The  fiiir  '  nihy  sapphires  occur  in  the  Capelan  mountains,  near  Syrian,  a  ri  y 
of  Pegu,  Hi  liie  kingdom  of  Ava ;  smaller  individuals  occur  near  Bilim  and  Mero- 
witz,  in  Bohemia,  and  in  the  sand  of  the  Expaillie  liver,  in  Auvcrgne.    Blue  iap> 

6 hires  are  brought  from  Cejlon  \  tiiis  varieiv  was  called  SaloimfUin  by  Werner, 
lorandnm  oeenrs  in  the  Cimatfc,  on  the  Malabar  coast,  In  the  territories  of  ATa, 
and  elsewhere,  in  the  East  Indies;  at-o  near  Canton.  China.  At  Si  H  ihard  it  oc- 
curs of  a  red  or  blue  liuge  in  dolomilt:.  and  near  Murzo,  in  Piemont,  m  white  com- 
pact feldspar.  Adamantine  spar  is  met  ^  iih  in  large  cuari^e  hexagonal  {lyramids  on 
the  Malabar  ooast.  Emerr  is  found  in  large  boulders  near  Smytioa,  also  at  Naxos, 
and  sereral  of  the  Qreeian  Mands.  It  occnis  in  talcose  slate,  at  Ochsenkopf, 
near  Schneeberg,  in  Saxony,  li.s  color  at  this  locality  is  a  dark  blue,  or  black,  and 
its  appearance  is  nearly  that  of  fine  grained  basalt.  A  fine  blue  variety  of  sapphire 
oeenrs  at  Newtown,  N.  J.,  in  an  aggregate  composed  of  hornblende,  mica,  feldqNtr. 
tnrmaline,  iron  pyrites,  talc,  and  calcareous  spar,  the  whole  of  which  is  connectea 
with  an  extensive  bed  of  primiUve  limestone.  It  is  found  more  abundantly  in  de- 
tached boulders  in  the  soil,  between  two  small  limestone  rid?es.  The  crystals  are 
often  several  inches  lung,  but  do  not  i>re:>eni  an  external  regularity  of  form.  Well 
defined  crystals  of  a  bluish  and  pink  color  arc  found  in  a  similar  situation  at  Warw  ick, 
N.  Y.,  where  they  occasionally  occupy  the  cavities  of  large  crystals  of  spinel.  Pale 
blue  crystals  are  met  with  at  West  Farms,  Conn.,  near  Litchfield,  associated  with 
kj'arnir'     Isolated  cr\'sia]s  have  been  found  imbedded  in  the  soil  in  North  Carolina. 

The  red  sapphire  is  luucli  mure  lii^hly  e>ieemed  than  the  other  varieties  of  this 
species.  A  crystal  weighing  four  carats,  perfect  in  transparency  and  color,  haa 
been  valued  at  half  the  price  of  a  diamond  of  the  same  size.  They  seldom  exceed 
a  half  inch  in  length.  Two  splendid  red  crystals,  however,  having  the  form  of 
the  scalene  il<xleeaheilron,  and  "  de  la  longueur  du  petit  doigt,"  with  a  ditmsler  of 
about  an  inch,  are  said  to  be  in  the  possession  of  the  king  of  Arracan. 

Bine  sapphires  oecnr  of  much  larger  size.  According  to  Allan,  Sir  Abrun  Rtime 
possesses  a  distiiict  crystal,  which  is  three  inches  in  length  ;  and  in  Mr.  Hope's  rol- 
icclion  of  prcciuiis  stones  there  is  one  cryi>taJ,  formerly  the  properly  of  the  Jardin  des 
Plante.s,  for  which  he  gave  the  value  of  £3000  sterling.  The  sapphire  admits  of 
the  highest  degrees  of  iu»re.  It  is  cat  by  means  of  diamond  dust,  and  polished  on 
tofftx  tfr  leid  wheels  with  Uie  powder  of  emery,  the  aumiira  vntiety  of  this  spedea. 
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PnlrcriVnd  rmery  is  veiy  extensively  employed  for  cuttini?  anr^  polishing  gCBMMd 
til    li  'i.s  \tiiuc;i,  aaii  also  Ibr  grinding  and  burnishing  melaiUc  wares. 

i  t  I'  u  i  r  l  mppkiTK  is  derived  from  the  Qret  k,  (TOT^t<p«f,  the  name  of  a  blue  stone, 
highly  vaiued  by  the  ancients.  From  the  descriptions  ol'  it,  it  does  not  appear  to  hare 
been  the  sapphire  of  the  present  day,  hot  the  lapis  lazoli,  which  more  nearly  afreet 
with  the  character  given  it  by  Theophrastus,  Pliny,  iMdoma,  and  others.  The  Tatter 
remarks,  "  Sappbinis  coeruJeus  est  cum  purpura,  babens  pulveres  aureos  niarsos." 

£ articles  of  iron  pyrites,  which  are  very  freqaently  disseminated  ihrougb  lapultlllllt 
aviog  been  miirtaken  for  gold.  ConudniD  is  a  word  of  Asiatic  origin. 


SAPPHJBIMB. 

388.  In  small  foliated  srrains.  H.=7— 8.  G.--3-4982,  Stromeyer.  JtelffW  Tftreow. 
Color  pale  blue,  or  green.    Tramlucent.    Praciurt  stibconchoidal. 

It  contains,  accordini;  to  Stromeyer,  Silica  14*507,  Alumina  63*106,  Magnesia 
lfi'848,  Lime  0*379,  Protoxjrd  of  Iron  3*924,  Protoxyd  of  Manganese  0  538,  Lost  bv 
iniiion  0*4981-99-784.  Before  the  blowpipe,  both  ^  i«  and  with  borax,  it  is  infVtn- 
ble ;  it  is  not  altered  by  a  strong  red  li  a; 

Obs.  It  is  aj^ociaied  with  mica  and  nbrou«  brown  antlMphyllite,  at  Fisk«naes,  in 
Oneoland,  where  it  was  disoorered  bv  Gi^stekft.  ft  was  distinguished  Dram  sip- 
pliini  which  it  sonewhal  veeemhtes,  by  Str«n^]rer. 


DIAMOND.  AvAMM  ocrannwn. 


OeiaMnl  Otaaowl,  JV: 


W,  DlHMett  iNsadA  *jM(fmt' 


389.  Primary  farm:    the  regular  octahedron* 
forms :  fi^.  3,  ^.  fy.  7,  8.  9,  20.  41,  PI.  I. 
The  faces  are  vn  y  oi  Leii  curved,  as  in  the 
marginal  iigure,  wiiicli  is  the  trigonal  he- 
mi-triaoctalMdron  represenCed  witE  straight 
edges  in  fig.  41.    Cleavage  highly  perfect 
parallel  to  the  primary  faces.  Compound 
crystals:   lig.  129,  PI.  II.;  compo5?ition 
parallel  to  the  face  of  the  octaliedron.  Also 
the  second  of  the  annexed  figures,  in  which 
oompositioQ  is  of  the  same  kind,  (that  is, 
parallel  to  the  face  of  the  octahedron  :) 
but  the  form  of  the  crystal  is  the  secondU 
ary  dodecalicdron. 

H.=10.  G.=3  5295^  Thomson  ;  3*488, 
IrfOwry.  Lustre  bnlliant  aduDantine, 
Streak  white.  Color  white— ^lorJfliS ; 
occasionally  tinged  yellow,  red,  orange, 
green,  brown,  or  black.  Transparent; 
translucent  when  dari£  colored.  Pra^' 
ture  concfaoidal. 


JSeamdwrp 


It  consists  simply  of  rarh  n  It  bums,  and  is  perfectly  consumed  at  a  temperature 
of  14°  Wedgwood,  producing  carbonic  acid  gas.  It  is  not  acted  upon  by  acids  or 
SIkslies.  EiKbihitt  vitrsons  eieetrieily  when  nhbed.  Borne  speeinens,  ezpossd  to 
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t^e  light  of  the  sun  for  a  xhort  time,  give  out  light  wiun  carried  lulo  a.  dark  place. 
Il  possesses  the  power  of  refracting  light  to  a  very  hiph  de^'reo. 

Oaa.  li  is,  «a  yei,  uncertain  viiai  rock  is  the  original  repository  of  thia  preciooa 
•tone.  It  has  been  found  in  India  in  a  speeiea  vf  conglomerate,  compoMd  of  roimded 

silicious  pebbles,  (|iiart7.,  ehalcedcmj-,  &.C.,  cemented  oy  a  kind  of  1'crrupinou.s  clay: 
and  in  Brazil,  in  a  very  simitar  situation.  Diamondti  are  usually,  however,  washea 
out  from  Unnw  aUflTial  soil.  It  has  been  of  late  rc  ^  ru  I,  that  diamonds  occur  in  the 
If nliaa  imwnftrinyjnd  M.  Parrot  deacnbea  them  (Mem.  de  1'  Ac,  Imp.  de  8t.  P«* 
tanbourg,  iii.  91, 1835)  ts  oeearing  mder  the  forms  rqprgsented  in  fig.  90.  Two 
that  he  examiiu-d  cuniained  small  black  unrrA'stallized  partir  in  fissures,  w  hich  he 
supposes  to  be  vegetable  carban.  Tliii»  rather  favors  the  hypc)thesi^>  ul  ihcii  ve^ela- 
Ue  origin.  Dr.  Brewster  was  led  by  the  eflfects  of  the  diamond  in  polarizing  light, 
the  cavities  it  often  conuins,  ana  the  nature  of  its  matrix  in  India  and  rW 
where,  to  advance  thi<:  opinion  in  the  Lond.  and  Edin.  Jour.  Oct.  16R5,  in  wUch  he 
supposes,  "ihatthr  ili  iint>nd  originates  like  amber  from  the  consoli  latiin  f  iirr- 
luips,  vegetable  matter,  which  gradually  acquires  a  crystalline  form,  irum  ilif  inil  i- 
cnce  of  time  and  ibe  slow  action  of  corpusciilai  forc^" 

In  India,  the  diamond  is  met  with  in  the  district  between  Golconda  and  Masuli- 
patam ;  near  Parma,  in  Bundelcimd,  where  some  of  the  most  nuignificent  speci- 
mens have  been  luund;  al.so  on  the  Mahanaddy,  near  EUore.  The  locality  on  the 
island  of  Boi neo,  is  at  Pontiana.  In  Brazil,  the  diamond  grounds  are  comprised 
within  the  district  of  Ifinas  Oeraes.  The  river  Gunil,  in  the  province  of  Constats 
tine,  in  Africa,  is  reported  to  have  afforded  some  diamonds.  The  diamond  has  not 
hitherto  been  found  in  the  United  States.  The  late  report  of  the  discovery  of  one 
in  North  Carolina,  weiijhin^  one  and  a  half  carats,  requires  confirmation. 

The  largest  diamond  of  which  we  have  any  knowledge  is  mentioned  by  Tavcr- 
nier.  as  in  possession  of  the  Great  Mogul.  It  weighed,  originally,  900  caraif^,  or 
2769  3  ^'rains,  but  was  reduced  by  eutlinfj  to  861  grains.  It  has  the  form  and  size  of 
a  hall  hen's  egg.  It  was  foi'nd  in  1550,  in  the  mine  of  Colone.  The  diamond,  which 
formed  the  eye  of  a  Bramuncan  idid  and  was  purcha.scd  by  the  Empress  Catharine 
II.  of  Russia,  from  a Frenchgrenadieri  who  had  stolen  il,  weighs  193  carats,  and  is 
as  large  as  a  pigeon's  egg.  Tbe  Pitt  or  regent  diamond  is  of  less  sise,  it  weighing 
bai  1.%  25  carats  or  ilflj  strains,  but  on  account  nf  its  unblemished  tran.sparcncy  and 
color,  il  is  considered  the  iut»l  splendid  of  Indian  diamonds.  It  was  ssold  to  the 
Duke  of  Orleans,  by  Mr.  Pilt,  an  Eiiglish  fjentleman,  who  was  governor  of  Bencolen, 
in  Sumatra,  for  £130,000.  it  is  cut  in  the  form  of  a  brilliant,  and  is  estimated  at 
X196,000.  Napoleon  placed  it  in  the  hill  of  bis  sword  of  state.  The  Rajah  of  Mal- 
tan  has  in  his  possession  a  diamond  from  Borneo,  weij?hing  367  carats.  The  mines 
of  Brazil  were  nut  known  to  aflord  diamonds,  lill  the  commencement  of  ihe  18th 
century.  The  crystals  they  yield  are  seldom  larqc.  Maure  mentions  one  of  120 
cara  s,  but  ther  rarelj  exceed  18  or  90.  The  famous  diamond,  weighing  1680  carats, 
belonging  to  tne  emperor  of  Braxii,  is  supposed  lobe  a  tant. 

Colorless  diamonds  arc  the  rnnst  hitrhiy  esteemed.  When  cut  and  polished,  a 
diaiuuud  weighing  one  carat  is  valued  al  £S;  and  the  value  of  others  is  calcula- 
led  bv  multiplying  theaqiure  of  the  weight  in  carats  by  8.  The  value  of  large  dia- 
monds increases,  Dowever,  at  a  much  more  rapid  rate.  The  frindiag  and  catting  of 
diamonds  is  done  entirflv  by  the  hand,  and  U  accomplidied  pnncipaliv  by  the  mutual 
friction  of  two  epcri  i  n  ^  i  i-  !  1  ,  ttn  powder  of  the  diamond  Ttiis  meihud  was 
first  discovered  in  1456,  by  Lttuis  i^rquen,  a  citixen  of  Bruges.  Previous  to  his 
time,  the  diamond  wos  known  ealjr  In  ita  natiTe  mem  tlaie. 

Tbe  diamond,  besides  lis  me  as  an  (mwm«it,  b  ezeeediagly  Talosble  lor  the  par* 
poses  of  engraving  and  cuttingjrlan.  The  curvature  of  the  erystslline  fhe««  moeh 
improves  it  for  idis  purpose.  The  edges  obtained  by  cleavapc,  or  formed  by  the  lapi- 
dary, are  coiuparaiively  quite  ineffectual  in  their  cutting  powers,  and  are  never  set 
for  the  glazier. 

The  term  AdamaSf  was  applied  by  the  ancients  to  several  minerals  diflering  much 
in  their  phy-^iral  qualities.   A  few  of  the.<ie  are  qusrtz,  specular  iron  ore,  emerf,  and 

other  sub>t,-iirt'.  mT  r.ither  high  degrees  of  hardnes'-,  wliich  rHunui  now  beidtUued* 
It  is  doubtful  whether  Plinjr  had  an/  acqttaiotance  with  the  real  diamond. 
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TOPAZ.  TovAwm  tMOMmcau. 


PrlimtUr  Top^i,  and  J  Fluo«lllc*te  of  Alumina,  Tkcm^  ffiy'ialiic,  Pyrophy-nSliL-,  Ilitineer. 
Pyeolie.    SciwrUtus  B«ryl.  ScimrUM.    8ctorla/Uf«f  B«fU,  IF.    BUic«  Fluattc  Alumlaeuac,  Alu- 


390.  Primary  farm:  a  ngfat  rhombic  prism;  M :  M«ld4<>  19^. 
Stemdary  forms : 


M 


M  :  c=164o  24^',  c  :  e  (adjacent  planes)  =86°  52',  M  :  e=l35^  27^', 
e  :  6=141°  7',  M  :  e'=124^  7',  e  :  6^=149^  38',  M  :  e  "=116o  56^,  e" : 
e^>155^  37',  P :  a-137«»  P :  o'-llTo  47',  tf :  o=131o  4',  P :  e'^ 
Cleavage  parallel  to  P  higfal7  perfect.  Imperfeet  crya- 
tallizations  :  structure  columnar — ^particles  thin,  long,  and  slightly 
coherent— lateral  sur&cea  longimdinally  striated ;  granular— par- 
ticles of  various  sizes. 

H.=8.  G.=3  4 — 3  6.  Lustre  vitreous.  Streak  white.  Color 
yellow,  white,  green,  hlue;  pale.  Trsnapareiit— «abCraiislttoeDt. 
Fraehtre  subeonchoidal,  unoven. 

According  to  Berzeliu^,  (Alliandimgar,  iv.  236,)  iL<!  diflerent  vari^ies  coasiat  of 

Suon  tnpax.  FyropbyMUiA.  PjrcnlM. 

Silica                     34-^                 34  36  %-43 

Alttmiiui                57  45                57  74  5100 

Fluoric  Acid            T7fi-«99-41        rn-MT  %U^»9n. 

It  is  infusible  alone,  on  charcoal,  before  the  blowpipe,  bat  when  strongly  hinted 
the  laces  of  crplslHration  are  covered  with  small  blisters,  which  crack  as  soon  as 
formed.  Some  varieties  aamilie  a  vtM-yeiloiw  or  pink  tinge  when  heated.  With 

borax  ft  slott'ly  forms  a  diaphanous  When  pulverized  it  changes  to  green 

the  blue  .solution  of  violets.  Most  topazes  become  eiectric  by  heat,  and,  if  both  ter- 
iBin«tion.H  arc  perfect,  exhibit  polarity;  the  innqiuciit  Tsneiies  are,  wtthooiditt- 

etilty,  electrically  excited  by  friction. 

Obs.  Pycniie  ha.s  been  separated  from  this  species.  It  differs  from  topaz  maiAly^ 
in  the  state  of  agtf re^tion  of  the  particles,  it  prcsen'int:  a  VA\i\  i  luninar  structure 
and  forming  nias>«H  imbedded  in  quartz.  The physaiiu  or pyrophysaliU  uf  Hi.singcr, 
is  B  coarse,  nearly  opaque  variety,  foaad  fa  yiebowish  white  crystals  of  considera- 
ble dimensions.  This  varieij  intmanie  WMi  healed,  and  mms  to  aane  ikom 
f  ««•«,  to  bUnc. 

Topaz  is  confined  to  primitive  regions,  and  commonly  occurs  in  granite,  associa- 
ted with  turmaiine,  bervl,  occeaionally  wUh  uMttite,  ftnor  spar,  and  tin.  Wiik 
quartz,  turmaiine,  «ad  Utacnnatg^  it  Hmrm  the  mmn  called  topu  nock  Wemer. 
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FJne  topazes  are  brought  from  the  Uralian  and  Altai  mounlains,  Siberia,  and  from 
Kam^-chaika,  where  they  o<^^cur  of  green  and  blue  colors.  In  Brazil  they  are  found 
of  a  deep  yellow  color,  either  in  veins  or  nests  in  Uthomarge,  or  in  loose  crystajs  or 
pebbles.  Mafnifiemt  eryatftb  of  a  slrv  bine  color,  hare  been  obtained  tn  the  diatriel 
of  Cairngorum.  in  Abenieenshire.  Jameson  mentions  a  crystal  from  this  locality, 
which  weighed  oioeteen  ounces.  The  tin  min^  of  Schla^erenwald,  Zinnwald,  and 
Ehrenfriedersdorf  in  Bohemia,  Si.  Michael's  Mount  in  Cornwall,  «!tc.,  afford  smaller 
cmuj*.  In  ihe  Moarne  mounfiiw  it  occurs  in  small  limpid  crystals,  associated 
with  beryl,  alMte,  and  mica,  in  the  dnur  caiiiies  of  granite.  The  physaliie  varietjr 
oocnrs  in  cnr'stals  of  immense  size,  n'  Finbo,  Sweden,  in  a  pranite  quarry,  and  at 
Broddbu,  io  a  boulder.  A  well  delined  crysoal  frum  ihi.s  locality,  in  the  possession  of 
the  College  of  Mines  of  Stockholm,  weighs  eighty  poand.s.  Altenberg,  in  Saxflnj,  Is 
theprincipai  locality  of  purcnite.  li  is  there  amociiited  with  liuartx  and  mica. 

TrombnU,  Conn.,  contains  the  only  known  locality  of  this  species  in  the  United 
States.  It  seldom  affords  fine  transparent  crystal.*,  except  of  a  i  v  ^-mall  size.  These 
are  usually  white ;  ucca^iiun.illy  with  a  tinge  of  green  ur  yellow.  The  large  cuar>te 
crystals  sometimes  attain  a  diameter  of  several  inches,  (rarely  six  or  seven,)  but  they 
are  deficient  in  lustre,  usually  of  a  dull  yellow  color,  thouj^h  occasionally  white,  and 
often  are  nearly  opaque.  They  sonMtimee  present  a  few  terminating  planes  of  crys- 
tallization, in  addition  to  the  lateral  faces.  They  are  as.sociated  with  ma^jnetic  py- 
rites, mica,  and  the  chlorophane  variety  of  tiuori  also  rarely  with  wolfram  and  tung- 
blate  of  lime. 

Topaz  is  employed  in  jewelry,  and  for  this  purpose  its  color  is  often  altered  by 
heat.  The  vanety  from  Brazil  assumes  a  pink  or  red  hue,  so  nearly  resembling  the 
Balas  ruby,  that  »t  can  only  be  distinguished  by  the  facility  with  which  it  becomes 
electric  by  friction.  The  iuiest  crystals  for  the  lapidary  are  brought  from  Minas 
NoTaa,  in  Brazil.  From  their  pecnliar  limpidity,  they  are  sometimes  denominated 
^nuli€  tTeau,  a.n^  when  cut  with  facets  and  set  in  rings,  they  are  readily  mistaken, 
jf  viewed  by  daylight,  for  diamonds.  The  coarse  varieties  of  topaz  may  be  employed 
as  a  svibstimie  tor  emery  in  i^indinp  and  polishing  hard  substances. 

The  ancient  mr«{i«v  was  lound  on  an  island  in  the  Red  Sea,  which  was  often  sur> 
rounded  with  fog,  and  therefore  difficult  to  find.  It  was  hence  named  finom  mra^tt,  to 
seek.  This  name,  like  most  of  the  mineralo^ical  terms  of  the  ancients,  was  aj>nlied 
to  several  di.stinct  species.  Pliny  descril)es  a  statute  of  Arsinot*.  the  wife  of  Ptolemy 
Phil.idel{)hus,  f  (iij  iibiLs  hi^h,  which  was  made  of  Totra^ioi-,  j:  i  |iaz,  but  evidently 
not  the  topa2  of  the  preseiU  day,  nor  chrysolite,  which  has  been  supposed  to  be  the 
aadent  xomx.  It  bas  been  conjeetiuied  that  it  was  a  jasper  or  «|^}  others  have 
imagined  It  to  be  prase,  or  ehryaoprase. 


FORSTBRITBi  ToFimi  ▼MOTUMm. 


Xmv*  Aon.PiiU.SdMit«b  Vn.Sl. 

391.   Primary  form :  a  right  rhombic 

Srism ;  M  :  M=128°  54'.  Secondary  form  : 
I :  e-U2<'  54',  P  :  e=127^  6^,6:6=  (adjacent 
planes)  139^  14',  M  :  2=116°  33'.  Cleavage 
perfect  and  eaaily  obtoined  parallel  with  F. 

Scratches  quartz.  Lustre  vitreous,  flplen- 
dent.  Streak  white.  Cohrh99*  Traiisla- 
cent 


It  eontsitts,  aceordlng  to  Children,  Slllea  and  Maj^esfa. 

Ob.s.  T!;i<;  species  "(vris  r:rst  noticed  by  Levy  in  small  crystals,  accompanjing 
^nel  and  olivew|reen  pyroxene,  on  Mount  Vesuvius,  its  anal«  are  nearly  identi- 
cal Vith  tlMSS  oT  duysbbaijfl,  bol  lis  els«V«gc  paaUal  irith 
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CU&YSOLLTE.  Cjultaoutiius  uktahqvimb, 

rri>3ii^ik  rrhrysollif.  .Vand  J.   Anbydmoi  gJIktli  <f  MilBWllt  Tttm*  PwM<i|  ME.  dMstk 

CliuAiic,  Liiuibfliie,  jiait^urr.    Kriitoluh,  tV. 

392,  Primary  form :  a  right  rectan«riilar  prism.  Secondary 
form :  P  :  e=13U         m  :  e-iaU'  33^  e  :  6=99° 

Cleavage  perfect  parallel  witll  Sf*  Imperfeei 

crystallizations :  structnrp  coarse  or  fine  gran- 
lar — aa:grecrated  in  irregular  spheroidal  masses, 
imbedded  in  rocks. 

H,=6-5— 7.  G.=-3'33— 3  5  ;  3-41  of  chryso- 
lite,  Hnidmn^cr ;  3  338^—3-445  of  olivine,  Stio- 
meyer  ;  3-3514  of  cFirysolite,  Stromeyer.  Lus- 
tre vitreous.  iStrerJ:  white.  Color  green,  of 
various  shades,  comruouly  olive  green ;  sometimes  inclining  to 
brown.  Traoflpftrent — translucent.   Fracture  conchoidat. 

Its  differpnt  varieties  cont.ifn.  accor*lin;r  to  Stroraeyer  (Pof^endorft  AmMlCBi  iv» 
194J  and  Walnisiedl,  (Kougl.  Vet.  Acad.  Haudl.,  16'M,  p.  259.) 


Chrytnlite.  OMvlM.  Olivia*.  OHtIiM. 

Silica  30  73  4(K»  3S4B  4<>83 

Mai^IK•J^ia  50  13  50-49  48-43  47-74 

5  I  I  »x.  Iron  !)  I'J  S'l?  11'19  11'53 

Oxyd  ol  Nickel  0^32  fr37  —  — 

Ozyd  of  Maoganeae  (HIO  <h90  0*34  049 

Alumina  Ott  0*19  0-18  trace 


M-68,S.         99  S1»S.         9961,  B.        100-39,  W. 


The  two  last  arc  analvscs  of  olivine  from  Siberian  meteoric  iron. 

CtxrysoUte  contains,  ihcrefure,  an  aiom  ol'  each  silica  and  magneida,  with  a  varia- 
ble quantily  of  silicate  ot  iron.  From  Mitscherlich'^  experim«iits,  it  a])]>ean  that 
silicate  of  iron,  and  silicate  of  magnesia,  are  isomorphous. 

Before  the  blowqiipe  chrvsoUte  becomes  somewhat  darker,  but  does  not  fuse,  or 
lose  Its  traiusparcncy.  WiiK  borax  it  forms  a  jrreen  transparent  plass.  The  color  of 
olivine  is  removed  bv  nitric  acid,  the  acid  removing  the  iron,  its  coloring  ingredienL 
It  exhibiia  doaUo  renactioa. 

Ous.  Those  sperimPHS  nf  this  species,  which  an*  perfectly  orysfallired,  and  pre- 
si'nt  bright  colors  and  high  degrees  of  transparency,  have  been  called  j)re-eminen!iy 
ckrysoliU ;  while  imbedded  ma.vses.  less  crvstalline  in  their  structure,  and  inferior  in 
their  diaphaneity  and  brightnesii  ol  color,  have  been  distinguished  by  the  name 
tUving. 

The  perfectly  crystalliired  ch'v  -nl:'!'  brought  from  Constantinople :  its  locality  is 
not  known.  Less  distinct  cryslailizaiiuns  occur  imbedded  in  lava,  at  Vesuvius  and 
the  Isle  of  Boiirnon  ;  imbedded  in  obsidian,  at  Real  del  Monte,  in  Mexico  ;  among  sand 
at  ExpaiUie,  in  Auvergne,  in  pale  greea  transpareni  cxTStals.  Olivine  is  more  abon- 
daot,  being  of  freqnent  occurrence  In  basalt  and  lavas:  Cr>'stals,  several  inches  in 
length,  (K  cur  in  greenstone  nt  T'nVrle,  near  Boma,  nn  the  Rhine ;  spheroidal  masses  are 
met  with  at  Kapferj>iein,  in  L<;wer  Siyria;  and  at  Hecla  and  Vesuvius.  It  j:»  a  trc- 
quent  ingredient  of  meteoric  siones. 

Olivine  ia  commoDly  very  fragile  and  often  filled  w  Ith  cavities,  and  is  therefore 
nnfit  for  an  ornamental  atone.  ChrpoUte,  also,  la  wuaily  too  much  Intenected  1^ 
flaws  to  be  valued  as  acem;  and  wlw&  dear,  ia  so aoft  aa  to  require  the  srstfiest  ctre 
to  retain  its  polish. 

The  minerals  ChutUe  and  LiviJbeliU  of  Satissure,  from  the  volcanic  district  of 
Limboorg,  appear  to  be  deoooipQeed  vuietiea  of  thia  apedea. 
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HyalosideriU  is  also  commonly  considered  a  variety  of  this  species.  According  to 
Walchner,  it  occurs  in  crystals  of  a  yellowish  or  rt;ddish-bruwn  color  in  amygda- 
loid, in  the  Kaiscrstuhl,  near  Sasbach,  in  Brisf^u.  Its  crystals  are  flat  rectangular 
tables,  with  the  terminal  edges  deeply  replaced,  « :  e==99°  22',  «  :  d=77®  50'.  Its 
streak  is  cinnamon-brown ;  internal  lustre  vitreous,  external  submetallic;  subirnns- 
lucent.  H.=5-5.  Q.=2  875.  It  is  composed,  according  to  Walchner,  of  Silica 
31-634,  Protoxyd  of  Iron  29-711,  Magnesia  32-403,  Alumina  2  211,  Proloxyd  of  Man- 
ganese 0-480,  Potash  2-788,  and  Chromium  a  trace=99  227.  Before  the  blowpipe  it 
becomes  black,  and  then  melts  into  a  black  bead,  which  is  attracted  by  the  magnet. 
It  was  discovered  by  Walchner.  and  described  in  Schweigger's  Jahrbucb,  ix.  65, 
1823.    The  name  is  derived  from  C«Xo{,  glass,  and  tiinfot,  iron. 

The  word  chrysolite  is  derived  from  xt*^f>  S^^i  stone,  in  allusion  to  its 

color. 


LIGURITE.   Chrtsoutbts  oBuauus. 


393.  Primary  form  :  an  oblique  rhombic  prism  of  140"  and  40'^. 

H.  above  5.  G.=3-49.  Lustre  of  the  surface  of  fracture,  be- 
tween vitreous  and  resinous.  Streak  grayish-white.  Color  apple- 
CTeen,  sometimes  speckled  internally.  Transparent — translucent. 
Practure  uneven. 


It  contains  Silica  57  45,  Alumina  7  36,  Lime  25*30,  Magnesia  2-56,  Oxyd  of  Iron  3, 
Oxyd  of  Manganese  0-5=95-97,  Viviani. 

Obh.  It  occurs  in  a  talcose  rock,  on  the  banks  of  the  Stura,  in  the  Apennines  of 
Liguria.   It  does  not  become  electric  by  heat,  or  by  friction. 

It  is  considered  a  superior  gem  to  chrysolite,  ooth  in  color,  hardness,  and  trans- 
parency. 

TAUTOLITE. 
Phllnaopblcal  Uacazine,  new  Mriea,  111.390. 

394.  Primary  form  :  according  to  Mohs,  trimetric.  Cleavage 
only  in  traces. 

H,=6-6 — 7.  G. =3-865.  Lustre  vitreous.  Streak  gray.  Color 
velvet-black.  Opaque.  Fracture  conchoidal,  uneven.  Very 
brittle. 

Before  the  blowpipe  it  fuses  into  a  black  scoria,  attractable  by  the  magnet ;  with 
borax  it  forms  a  clear  green  glass.  These  and  other  reactions  evince  thai  the  mine- 
ral contains  silica,  protoxyd  of  iron,  magnesia,  and  alumina. 

Obs.  Occurs  in  the  volcanic  feldspathic  rocks,  in  the  vicinity  of  the  Laacbar-see, 
near  Bonn,  on  the  Rhine.   It  was  first  distinguished  by  Breithaupt,  of  Freiberg. 


Priunaik  Quarts,  M. 
Faliluntic. 


lOLITE.   Hyau7s  bicoix>r. 
DIcbroita.  PelkMB.  BtelalMiliu.  Cordlciit*,  U.  Sapphire  d'caa.  Hard 


395.  Primary  form  :  a  rhombic  prism ;  M  : 


M=120o    Secondary  form:  M  :  c=150<',  M 
120°.    Cleavage  parallel  to  P  and  e,  indistinct. 
Imperfect  crystallizations  :  structure  granular, 
strongly  coherent ;  particles  distinguished  with 
difficulty. 

H.=7— 7-5.  G. =2-5969,  a  Greenland  speci- 
men, Stromeyer  ;  2-651 — 2-6643,  from  Haddam, 
'^'-^^n^,  Thomson.    Lustre  vitreous.    Streak  white. 
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ous  shades  of  blue,  generally  indinin^  to  Uaiok ;  oftttEl  doep  blue, 

if  viewed  in  the  direction  of  the  vertical  axis,  and  brownish-yel- 
low, or  yelloiviyh-o;rriy.  ]M:!rpendicular  io  it.  Transparent— Uaxu^ 

lucent.    Frarture  subconclioidal. 

It  contains,  according  lu  Stromeyer  and  Thomson, 

SiUos 
Alumina 
Msgnfria 

LIm« 

Protoxyd  of  Iron 
Proiox,  Mangane 
Wam 


Omnland. 

PclkKD,  fr.  Bodewwy* 

,  Stcinhilitt. 

Baddam,  Cono. 

49110 

48-36A 

4»'m 

49-690 

31-106 

3I-7M 

S1-60S 

98-790 

11-454 

10^157 

15  000 

8640 

0-998 

6338 

8316 

1  CIO 

11580 

B  (H)37 

(h333 

0-343 

1608 

1-404 

0-605 

vm 

99-3iW,  S. 

99-459,  S. 

96-585,  T. 

m  m>,  T. 

At  a  high  heal  before  the  blow'pipo,  it  on  Ihe  edges  inio  a  blue  transparent 
glass;  wiln  borax  it  slowly  forms  a  clear  bead.    It  is  not  acted  on  by  acids. 

Ou.  loliie  is  met  with  ai  Bodenmais,  in  Bavaria,  occasionally  in  perfect  crystal- 
lizations, tmt  nsnally  masBlve.  It  is  asaoeUited  widi  nafnetie  pyrftes.  Tlie  vaiicty 
from  this  locality  has  been  called  petin-m^  from  it-  peculiar  srauky-blnc  color,  f^om 
ircXisf.  It  occurs  in  quartz,  at  Ujordlersoak,  m  Greenland  ;  in  granite,  at  Cape  de 
Gala,  in  Spain ;  at  Arendal,  in  Norway ;  at  Orrijervi,  in  Finland  ;  al  Tonaberg, 
la  Sweden,  dec  Ceylon  affoids  a  tranqiareai  rarieiy,  in  small  rolled  masim,  of  an 
talense  Mve  eokr.  At  Baddam,  Conv.,  it  to  aaaeelated  with  fatnel  aad  antliopbyt- 
lite  in  gneiss. 

It  is  occasionally  employed  as  an  ornanienial  sioae,  and  when  cnt,  exhibiLS  its 
dichroism,  or  diffefeni  colors,  in  different  directions. 

The  same  ioliu,  is  derived  fVom  im.  a  viotet,  and  i49H,  ttft,  in  aUosioa  to  its 
eolor.  From  iut  property  of  exIilMtiBf  different  colon,  aeeordlDir  tothre  dtnctioa  ia 
which  it  -was  viewed,  it  fi    nl'^obecn  namefl  rfirhroUe^  fromitt,  ikmSU,  andy^,  Cfltfr. 

A  mineral,  cailed  hytl/nu.s  ioliu,  haa  been  anaJyzed  bv  Bonsdorf,  (iCong.  Vet. 
Acad.  Handl.  1837,  p.  157,)  w  hich  ccmlains  a  considerable  portion  of  water,  in  ad- 
diiioo  to  the  constituents  ot  iolite^  its  oonstituenta  are  as  follows:  SiUca  45^  Aloh 
mina  3005,  Magnesia  900,  Protox?d  of  Inn  9-30,  Water  10-OOnlOO.  It  oecnr*  In 
modified  six  sided  prisms,  foliatca  parallel  vrV\\  the  base,  of  a  greenish-brown,  or 
darli  ulive-green  color ;  it  presents  the  lustre  ot  talc  on  i\»  surface  of  fracture,  bat 
a  wazv  lustie  on  the  sarlaee  of  the  plates ;  H.<s3-75.  It  occurs  in  red  Kiaaitc,  la 
the  iiei|[hborbood  of  Abo,  acconqanied  by  a  Uf M  Uaiak-frs^  Mile* 


AXINITE.    HTALtn  acutos. 

Pri^n  ntir  Axiniit!,  .V.  TbunnenMlai 

.  396.  Primary  form  :  an  oblique 
rhoniboida)  prism ;  P :  Hsl34o 
P  :  T»116<»  C,  M  :  T=135°  KV. 
Secondary  form :  M  :  5^=179^  20', 
M  :  c"=174^  40'.  P  :  e=143o  20',  P  ; 
6=133^  25',  P  :  a'=121o  SC,  T  :  c'= 
147°  55',  M  :  e"=135^  12'.  Cleav- 
age  indistinet  and  intemipted.  /m- 
verfeet  crystaUizaiioM :  structure 
lamellar,  lamellse  commonly  a  little 
curved  ;  granular  structure  is  occa- 
sionally oosenred. 

H.»6*6^7.  O^-Sri,  Haidin. 
mu ;  a  Gonuih  spedtnen.  Lustre 
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hig"bly  vitreons,  iStreak  white.  Co/or  clove-brown,  inclining  to 
plum-blue  unci  pearl-gray  ;  occasionally  green,  from  an  admixture 
of  ehlorite ;  preaenta  dinerant  colors  viewed  in  two  different  di- 
rections. Traiupftrent— sttbtranaluoent.  FVaehere  concboidBL 
Britde. 

It  contains,  accoidiug  lo  Vauquelin  (Jour,  des  Mines,  No.  xxiii.  1)  and  Wicg- 
nuA,  (Sehweig.  Joor.  zxxiL  468^) 


Silica  44  45-00 

Alumina  18  1900 

Lime  19  19^50 

Mapne^i'a  —  0"25 

Prcjtuxvd  of  Iroa  14  1225 

Proiuxvd  ol  NfaiigiiMM  4  900 

Buracic  Acid  —-=90,  V.  2  00—100,  W. 


It  fuses  readily  befoie  the  blowpipe  wiih  intumescence,  into  a  dark-greeu  glass, 
whieh  is  blackened  in  the  oxydatinj^  dame.   Heat  causes  electrical  excitement. 

Oaa.  Axinite  occurs  in  large  clove-brown  crvstals,  remarkable  for  the  brilliancy 
of  their  lustre  and  perfection  of  form,  at  St.  Cristophe,  near  Bourg  d'  Oisans,  in 
Dauphiay,  where  ii  i>  associated  with  albite,  rrehniie,  and  (juari/  Tin-  silver 
mines  traversing  mica  slaie,  at  Kongsberg,  aflbrd  smaller  crystals.  U  al>u  occurs 
wfth  hornblende,  or  magnetic  iron  ore,  at  Normark,  in  Sweden,  and  in  rather  com* 
plei  crj'istals,  of  a  dark  culor,  at  LJoLallnck,  in  Cornwall  ;  at  ihi>  place  il  also  occuft 
massive,  rorming  a  peculiar  kind  of  rock,  v  uh  ;^Hiiiel  and  turinaline.  It  is  also  met 
with  at  Thum,  near  Ehrenfriedersiiorf,  in  Saxony,  and  hence  ha.s  been  called  ThumiU, 
aitd  Tkummerstein.  Axinite  was  so  called  by  I^rsten,  on  account  of  the  acuteness  of 
the  eilgwi  of  its  cr^Mls,  or  their  memblance  lo  an  axe  or  haiebei,  from  *a{b«, 

Axinite  adoiiLs  of  a  high  poliish,  but  is  deficient  in  delicacy  of  color. 


aUARTZ.  HTAtm  nHOMaoasnnja. 

»hombohedral  Qunnz,  .V.  Film.  BllfX.  Ctiarccdonr.  CadHikMUf.  AfMe.  JMper.  BtimMiiM. 
Citt'a  Cye.  Anmii  y«t.  FhIm  TnpME.  B«w  <l««fia.  rVHt.  ClufwpWW  CuUflilM.  liM  PUnC 
BeJSoUupe.  EiMnklewl.  Bcrf-cry«tal.  KalaediNl. 

397.  Primary  form  :  an  obtuse  rhombohedron  ;  R  :  R=94° 
15'.  Secondcary  forms:  fig.  124,  PI.  II.,  from  Gouveraeur,  N. 
Y.  I  also  the  ennexfid  figures ; 


L  S.  3. 
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R  :  0=141^  47',  R  :  a"=133o  44',  R  :  e'^lSl"  5',  R  :  (fig.  6,) » 
148'^  4Xy,  Cleavage  very  indistinct,  parallel  to  R  and  ou  Soins- 
times  obtainable  ^  plunging  a  heated  crystal  into  cold  water. 
Oompmmd  cryHaU: 


9.  10. 


FliMMif  N.  T> 


These  are  instances  of  postnatal  composition  ;  tliey  are  of  fre- 
quent occurrence.  Imperfect  cri/siaHizathns  :  stalactitic  and 
maninuiiary  forms,  having  an  impalpably  granular  structure  ; 
coarse  oolunmar,  surface  crystalline ;  delicately  fibrous,  rare  ; 
massiTe,  impalpable,  or  coarse  granular.  Pseuiomorphs :  imita- 
tive  of  the  rhombohedron,  scalene  dodecahedrons,  and  hexagonal 
prisms  of  crtlcareons  spar— of  the  lenticular  crystals  of  gj^um — 
of  cubes  and  octahedrons  of  fluor  spar. 

H.=7.  G.=2-64 13— 2-6541,  Beudaiit  ;  2-6701,  Ilaiiy.  Lustre 
▼itreotts,  sometimes  inclinin||[  to  resinous ;  splendent— nearly  dull. 
Streak  white,  of  pure  varieties  \  if  impure,  of^en  the  same  as  the 
color,  but  paler  C<ifor  white,  when  pure;  often  various  shades 
of  yellow,  red,  brown,  green,  and  blue.  Transparent — opaque. 
Fracture  perfect  conchoidal — subconchoidal.  Tough — brittle — 
firieble. 

The  pure  qoaitr  crystal  consists  entirely  of  silica.  Impare  varieties  contain  va- 
riable quantities  of  iron,  alumina,  manganese,  or  nickel,  oc.  Before  the  blowpipe. 
per  se,  it  utider^rocs  no  change,  but  fuses  readily  with  caiboiutte  of  soda,  aceompuiaa 
with  a  brisk  efTervt-M-ence,  into  a  transparent  glass. 

Ko  mtaeral  species  axsuines  a  greater  variety  of  characters,  both  to  respects  color, 
Itlstre,  and  diaphaneity,  than  the  one  undt  r  cunsidci  ation.  A  grent  part  of  the  min- 
eralogy of  the  ancients  consisted  in  a  knowledge  of  some  forty  or  filly  varieties  of 
this  species,  to  which  ihi'\-  applied  distinct  names.  Many  of  their  terms,  and  also 
others,  are  now  in  use,  and  tnerefore  require  an  exptanation.  Rock  cryttal  includes 
dm  limpid  qum.  AmUofU  is  applied  lo  a  Uoish^Tiolei  Tarle^ ;  its  color  is  due  lo 
ikepresenca  ofa  sniU  qtuntiqrof  niagWMM.  AuAy  faarir  is  a  transpucBt,  or 
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translucent  crystalline  varied,  having  a  smolcy  color.  Rott  quartz  is  a  rose^red,  trans* 
hKent,  nafiafye  variety.  Avenlmrint  fmrtz  us  a  gray,  brown,  or  reddish  color,  and 

contain;!  iniersperscd  tcales  of  mica,  prodiicinp,  when  polished,  a  span^Ie  likc  appear- 
ance. Prase  is  a  dark  leek-green,  massive  variety.  Perrugintnis  ifuari-  \n  ;i  ilull- 
yellow,  or  red,  opaque  variety  ;  oAen  in  pcrlcct  ami  very  rei^-ular  crystals.    False  to- 

C,  or  Caimg^nm  t^am^  incliides  light  yellow  (ranspareu  crystals.  MUkif  fitartz 
a  nllk-white  color;  it  Is  called  greasy  quarts  when  its  iQMre  oily.  CkmUtdon^ 
is  a  transluceni,  or  !'ulwran«lacent,  massive,  impalptbly  graonlar  rai ieiy,  oftm  pre- 
s*;uiing  imitative  shapes.  The  color  of  the  pure  chalcedony  is  white,  flesh-whiie,  or 
bluish  ;  when  of  other  colors  it  is  otherwise  designated.  CMiysoprase  is  a  leek-green 
traa^Qceni  Chalcedony ;  the  color  is  owing  lo  a  small  qaantiqr  ol'  nickel ;  GsrMtimi 
a  clear  red,  or  yellowlw-red,  sometimes  grayish,  tranttaeetil  variety.  M^er  is  sab- 
lianslncciil ,  or  (ipaqnp,  and  may  b<'  eilherDrown,  yellow,  nr  red,  and  is  soriitiitnes  stri- 
ped— it  cuQlaiD!>  several  p<:r  cent,  uf  ox  yd  oi  itoii,  and  a  little  alumma.  Cats  eye  is  a 
light  colored,  usually  greenish-gray,  (sameiimes  yellow,  red,  or  brown,)  Chalcedony, 
containing  filaments  of  asbestms  which  give  rise  to  an  opalesceM  appearance  wlien 
the  stone  u  ent  «n  eabeekm.  PUumM  is  of  a  dalli>(h  green  color,  with  ydlow  and 
whitish  dots,  and  a  ^listeiiintj  lustre.  HelintrDpr  has  a  deep  preen  rnlor,  and  con- 
tains iQlei.>i>per!«ed  blood- red  spots.  iSar<^  is  deep  browtnsb-red,  or  blood-red  by 
transmitted  light.  Onyx  is  composed  of  akemaic  layers  of  brown  and  opaque- 
white  Chalcedony  ;  when  the  layers  consist  of  sard  and  mllk-wbite  Chalcedony,  it 
Is  called  utrdonyx ;  when  the  layers  are  composed  of  varions  kinds  of  Chalcedony, 
and  variously  arranired,  usually'in  conreniric  layers,  ir  is  railed  oiinif  :  ifltiiS  Chal- 
cedony couiaitts  dfudfues  of  a  brow  a  or  green  color,  ii  forms  the  Mocha  stomtrto 
called  from  its  Arabian  locality,  riint  is  a  dull-black,  or  grayish-Mack  varieQr, 
(oeeasionally  brown,  yellow,  or  redj)  and  is  commonly  subtranslneent ;  fracture  per- 
fect conchoidal.  Hi*rn$Ume  differs  from  flint  in  Its  splintery  fVaetnre,  grayer  color, 
and  also  m  Ih  u  l'  m')re  briule ;  if  the  homstone  or  flmt  exhibits  a  coarse  slaty  struc- 
ture, it  called  Jhniy  $imU:  a  vetT  tough  varie^  of  flint,  opaque,  and  ol  a  grayish, 
or  velvet-black  color,  haa  been  distuguiibed  by  the  name  of  Lydian  $lone,  UAuhsiunt, 
or  bataniU.  Float  si&ine,  or  spongiform  quartz,  quartz  nectiaue,  of  Uauy,  is  suili- 
ciently  light  to  swim  on  water ;  it  consists  of  intermingled  fibres,  or  acicular  crys- 
tals, of  a  white  or  jjray  color,  forming  a  ,spon;a:y  or  porous  mass. 

Cluartz,  in  some  of  its  varieties,  occurs  in  almost  every  rock-stratum,  it  is  an 
essential  consUtuent  of  grsnile,  gneiss,  and  mica  slate,  and  of  the  various  silicious 
conglomerates  and  s«ndstnne?!  of  a  later  period.  It  also  forms  extensive  beds  in 
primitive  region?.  The  chaUedonic  varieties  occur  principally  in  the  vesicular 
cavities  of  trap,  or  bas^iltic  rocks.  Jasper  is  usually  found  IB  a  rolled  pebble.  It 
also  occurs  in  limestone,  occupying  the  place  of  hoinstone. 

Switzerland,  Dauphiny,  Piedmont,  the  CaTTan  iiQarrtes,  and  nmneroiis  other 
foreiem  localities,  a  fiord  fine  specimens  of  the  rock  rr^'^tal.  The  most  beaiitifnl 
araclhysts  are  brought  from  India,  Ceylun,  and  Persia,  where  they  occur  in  geudes*, 
and  as  pebbles;  inferior  gwimens  occur  in  TraDsvlvania,  in  large  crvstalline 
groups }  in  the  vicinitv  of  Cork,  and  oa  the  inland  uf  May,  in  Ireland.  The  /aUt 
topaz  is  met  with  In  Brasil.  I^se  ^ttmrtz  oeenrs  in  a  vein  of  manganese,  traversing 
the  granite  of  Rnben'tetn,  near  Zwiesel,  in  Bavaria.  J*rase  is  found  in  the  iron 
mines  of  Breitenbruiuj,  near  Schwartzenberjr,  in  S.Txony,  The  amyerdaloids  of  Ice- 
land, and  the  Faroe  Islands,  afford  magnificent  s(><'ciinen5  of  ChnUnioity  also  Hut- 
tenbeig  and  X^oben,  in  Carinthia,  &c.  A  small  blue  variety,  in  hexahedral  ciyatals, 
fpaeudoinorphs  of  floor,)  oeenrs  at  Treszytan,  in  TnoDsylvania.  The  finest  earma- 
itans  and  (ttrates  are  found  in  Arabia,  India,  Surinam,  and  Saxony.  Perthshire,  and 
other  parts  of  Scotland,  afford  smaller,  but  baQd>ona*  specimens.  Ckrifsaprax  occurs 
at  Kosemutz,  in  Silesia.  Ar  enttirine  quartz,  at  Cape  dc  Gata,  in  Spain.  Cat's  eve,  in 
CeyJon,  the  coast  of  Malabar,  and  aluo  in  the  Uaxts.  piama,  in  India  and  China, 
whence  it  is  usuaDy  brooglit  in  the  form  of  bends.  SMi»trope,  in  Bucharia,  Tartary, 
Siberia,  and  the  island  of  Rum,  in  the  Hebrides.  Flt'ot  ittme,  in  the  chalk  forma- 
tion of  Mertil  Montant,  near  Paris,  and  in  some  of  the  Cornish  mines.  The  banks 
of  tbeNile  afford  the  Egyptian  jasper  ;  the  striped  jasper  is  met  with  in  Siberia, 
Saxony,  and  Devon^ire.  A  fine  yellow  j^V^r  is  found  at  Vonrla,  bay  of  Sinyrna, 
in  a  low  ridge  of  limestone,  to  the  right  of  the  watering  place,  between  the  harbor 
and  the  hi^'h  hills  '!inr  -.imnience  their  ris--  ;ih  ui  i  mile  back.  It  is  here  associated 
with  a  beautiful  opal,  coarse  camelians,  chrysoprase,  and  horn.stone,  and  these  min- 
erab  seem  to  occupy  in  the  limefltone  the  place  of  homstone,  which  is  found  in 
VMioms  pajts  of  the  adjoining  coontry,  and  aho  at  NapoU  di  Romania,  in  Greece. 
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The  Plains  of  Ar^os  are  strp'^  t-'rl  %viih  pebbles  of  red  jasper.  A  variety  of  sand- 
stone occurs  in  ihin  layers  ai  ViJla  lUca,  rcuiiirkable  for  ib;  tiexibility,  owinj<  appa- 
rently lo  Ihe  di.Nseminaliun  of  small  scales  of  mica  ihrough  the  masa. 

The  black  limestoDc  of  Qaebec  affords  fine  crystaJa  of  ooaru.  The  snwlnr  variety 
is  obuined  in  large  cryvtallintkms  In  Nova  Srotfa.  In  the  United  States^  beaniilVil 
speoimens  have  bc-en  obtained  in  the  primitive  rnrnr.fain.s  of  New  Hampshire  and 
VennoiUj  but  Lhey  are  rare.  Small  but  rcmarkabiv  cleai  and  oerfect  crystals  are 
found  in  various  parts  of  the  state  of  New  York.  At  Middlefield,  N.  Y.,  on  the  lianks 
of  the  West  Canada  Co.,  they  occur  in  a  calcifeioussand  rock,  lying  looee  in  Urge 
eavilies,  accomiMUiicd  with  a  loose  earth.  Several  httndred  erystals  are  often  obtained 
from  a  single  cavity  by  prying  open  the  rocks  wbrrc  fisMired  TIic  rv  ■•tl>  are  occa- 
sionally smoky,  and  often  contain  anthracite;  rarely  cavities  occur  tilled  with  a  lluid. 
They  vary  in  size  from  the  head  of  a  pin  to  a  length  of  four  or  six  inches.  Several  parts 
of  the  adjoining  country  are  rtreiped  with  cryaials,  which  are  turned  tip  and  ezpoeed 
to  Tiew  by  the  ploughman.  Fine  meeimem  of  dnuy  qnaitz  are  ohtained  at  the  aama 
locality.  Gouvern!  nr,  N,  Y  ,  afforas  splendid  dodecahedral  crystals,  similar  to  fig.  Ii24, 
PL  II.,  aiistKriated  w  ith  an  iridesceut  crystallized  specular  iruu.  They  vary  from  three 
quarters  to  two  inches  in  length,  and  commonly  present  prismatic  laces,  but  in  gen- 
eral, not  more  than  a  twentieth  or  sixteenth  of  an  inch  long.  JOiamood  Island,  Lake 
Oeoffe,  is  an  old  locality  of  quartz  crystals.  Small  onpoUdwd  crysubi,  nearly  per- 
fect rhombohedrons,  (fig.  1,)  occur  in  granite  at  Chesterfield,  Mass.  At  the  notch 
of  the  While  mmmiajn^^  N.  U.,  and  at  the  locality  of  turmaline,  at  Parii>,  Me.,  hand- 
some erymls  <^ brown  or  amolEy  quartz  have  heoi  obtained.  Druses  of  quartz,  of  a 
delicate  apple-green  eolor,  oeeur  with  chiysopnwe,  at  Kew  Fane,  Vt. ;  also  of  other 
colors  at  the  same  place. 

Rose  quanz  occurs  at  Acworth,  N.  H.,  Paris  ^T^^  and  Southbury,  Conn.  Chal- 
cedony, carnelian,  and  agates,  occur  occaeionally  in  the  trap  r^^rion  of  Connecticiu 
and  MaMwhflKtts;  more  ahaadandaatty  in  the  trap  of  Lake  Superior,  and  also  in 
rolled  masses  of  much  beauty,  particularly  at  Keweena  Point.  The  same  locality 
aflbrd.s  smoky  and  amethvstine  quartx.  Amethyst  occurs  also  at  the  Pic  B;iy,  and  at 
Gargontwa,  Lakr  Sinirnor,  crystallized  in  irap;  also  at  Bristol,  R.  I.,  and  occasion- 
ally throughout  the  trap  region  of  Massachusetts  and  Connecticut.  Red  jasper  i» 
foiukl  in  pehUes  al  Saagus,  near  Boston,  and  on  the  banks  of  the  Hudson,  at  Troy; 
yellow  jasper  occurs  with  Chalcedony,  at  Chester,  Mass. 

Pseudomorphs,  imitative  of  hexagonal  and  scalenohedral  crystals  of  calcareous 
spar,  occur  at  Williamsburg,  Mass. 

duartx  crystals  occasionally  occur  of  an  enormoos  size.  A  group  in  the  museum 
of  theuniTcrsity  at  Naples,  weighs  nearly  half  a  ton.  A  crystal,  belonging  to  Sig. 
Rafelli,  of  Milan,  measures  three  and  a  quarter  feet  in  lentrih,  and  five  and  a  half 
in  circumference,  and  is  estimated  at  eight  hundred  and  seveiuy  pounds;  another  at 
Paris  is  three  feet  in  diameter,  and  weighs  eight  cwt.  Cr>'stals  often  e.xhibit 
▼erj  beaotilal  internal  iridescences,  owing  to  fissures  or  fractures.  This  eficci  may 
be  produced  amficially,  by  heating  the  cryital  nearly  to  redness  and  plunging  it,  while 
hot,  into  cold  water.  Foreign  substance?  frequently  nenetrate  or  th<>roughly  per- 
meale  crystals  of  ooartz.  Iron  ha^  already  been  alluded  to  as  one  uf  these  permea- 
ting  substances.  CUorite  is  sometimes  so  tboioughlv  intermingled,  that  the  crystals 
afipear  to  be  composed  entirely  of  this  material;  their  hardness,  however,  shows 
their  silicious  nature.  Anthracite,  asbestus,  aciinolite,  rutile,  turmaline,  silver,  and 
copper,     r  itht  L  )M  ii  traling  substances. 

Specimeas  contammg  acicular  crystals  of  rutile,  are  often  very  beautiful.  Bui  the 
moat  interesting  by  far  of  the  Ktibstances  contained  in  quartz,  are  the  fluids  which  o^ 
enpy  s-mall  cavities,  and  evince  their  presence  on  turning  the  .specimens,  by  the  BH>- 
lion  of  llie  accompanying  air  bubble,  like  the  bubble  in  a  spirit  level.  These  cavltiea 
are  sometimes  of  considerable  size.  Jacobson,  of  Copenhagen,  possesses  a  geode  of 
quartz,  an  inch  and  a  quarter  long,  which  contains  at  least  half  a  cubic  inch  of 
mUL  This  iiuid  is  usually  water;  bat  occasionally  it  is  a  bituminous  fluid  resem- 
bling naphtha  Mr.  Allan  describes  a  cn,'stal  of  amethyst  in  his  collection,  which 
contains  fbur  cavitie!>  i>artially  filled  with  this  peculiar  fluid}  at  a  temperature  of  83°, 
llie  fluid  dilates  and  cniifely  Bill  all  tlM  CftTilicB,  lad  as  it  rtappeanoB  oooUngraa 
cbnllition  is  apparent. 

A  veiT  peculiar  gelatinoos  snbatance,  appearing  lo  be  siUea  in  solution,  has  been 
observed  on  breaking;  open  ccnrlr-  and  the  prtxJuction  of  n  vp-cies  of  Chalcedony 
from  the  subsequent  evaporation  Im  also  been  noticed.  Bui  me  nature  uf  the  sol- 
vent of  silica  is  not  y«t  fUly  MOeitOiDCd.  It  is,  however,  bald  iaaointton  in  the  hot 
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vtten  of  Uie  Qeyaers  of  Iceland,  wJiose  solvent  power  is  siqpposed  to  be  doe  lo  the 
pmenee  of  a  snttll  quantity  of  u  ■Ikali,  and  Its  high  temperahure.  The  Gtejrsers 

ABve  covered  the  part  of  Iceland  in  their  vicinity,  with  a  silicious  sinter. 

Several  of  the  varieties  of  this  species  have  long  been  employed  in  jewelry.  The 
ametkysi  has  always  been  valued  85  a  gem  of  great  beauty.  Lake  most  other  stones, 
it  is  leas  briUiant  fay  candle  Ught,  and  at  ail  tunes  a|»eara  to  baK  advantage,  whcft 
snrronnded  with  pearb  and  set  in  fold.  The  color  of  the  amethTSt  is  often  irreffi»> 
larly  difTusid,  .'is  is  well  described  by  PI ii  v,  "  ad  vicini.ira  cry^lli  desccndct  afbi- 
cante  purpura  dcfecln," — purple,  gradually  laduig  into  white.  It  was  called  anw- 
tkfS$fmiM»«ras,  on  account  uf  its  pretended  preservative  powers  against  iniuxicatiun, 
£pom  «,  ««£.  and  ^Mfivw,  to  intoxiraU;.  This  is  not.  however,  the  only  anuthyst  of  the 
anefents.  The  violet  colored  sapphire,  the  viofet  floor  spar,  (scalpturis  faciles,  Pli»., 
easili/  i-'-tircn,)  and  some  other  juirple  species,  were  designated  by  the  same  name; 
it  ha&  al.Hu  been  suppoited,  that  garnet  ciime  under  the  same  denominatiun. 

On  account  uf  the  arrangement  of  the  culurs  of  the  onyx  in  layers,  it  is  well 
adapted  for  the  formation  of  cameos,  and  was  the  material  formerly  employed  for  this 
purpose.  The  most  noted  of  the  ancient  cameos,  is  the  Mantuan  vase  at  Brunswidc 
It  was  cut  liuni  a  single  stone,  and  ha^  the  lorm  of  a  cream  pot,  about  seven  inches 
lligh  and  two  and  a  half  broad ;  on  iLi»  outside,  which  is  of  a  brown  color,  there  are 
wmte  and  yellow  groups  of  raised  figures,  representing  Ceres  and  TrIplolemas  !■ 
search  of  i*roserpine.  The  Museo  Borbonico,  at  Naples,  contains  an  onyx  mcasur- 
injr  eleven  inches  by  nine,  representing  the  apotheosis  of  Augu.<^n5,  and  aiiuiher,  ex- 
hihiiiii','  ihe  ;pjtheosis  ol  i'loleiny  on  one  side,  and  the  head  of  Medusa  on  the  other  ; 
both  are  .«plendid  specimens  of  the  art,  and  the  former  is  supposed  to  be  the  largest  in 
existence. 

The  camelian  (sarda  of  Pliny)  receives  a  fine  polish,  and  is  often  ricli  in  color; 
but  is  loo  common  to  be  highly  valued.  When  first  obtained  from  the  rock  in  which 
they  u<:eur,  they  are  iu>aally  gray  ;  they  receive  their  fine  colors  from  an  exposure  of 
several  weeln  to  the  son's  rajrs,  and  a  subseqttcnt  heating  in  earthen  pots.  Agates 
(achates  of  the  ancients)  are  ver^  varied  in  their  colors,  and  in  the  dispositiaa  of 
them.  When  arranged  in  7i  j;/:]7.  ;>arallel  lines,  the  jxdished  sprrinicn  presents  de- 
lineations resembling  a  foriiiicauon;  this  variety  is  called  the  lortitkatiuu  agate. 
The  Scotch  pebble  is  usually  of  this  kind.  The  colors  of  this  atone  are  ren- 
dered more  obviou»  by  boiling  it  in  oil,  and  afterwards  in  sulphuric  acid}  the  latter 
carbtmizes  the  oil  absorbed  by  the  anfarently  porous  layers,  and  thus  increases 
the  contrast  of  the  diflerent  colors.  A^a.\c  are  often  made  into  mortars  for  chem- 
ical and  pharmaceutical  jMeirataiiun.^,  and  according  lo  Pliny,  it  wa»  employed  ibr 
the  same  purpt^  by  the  physic ian.s  of  his  day.  In  Germany  it  is  made  into  caps 
and  plates.  The  r^ai  coUectiuo  at  Dresden  contains  a  taHe  service  of  Oerman 
agate ;  and  at  Vienna,  in  the  imperial  cabinet,  there  is  an  oval  dish  89  inches  in 
Icns^th,  fornied  from  a  single  slune.  The  agate,  or  ackaUs  o(Xhc  Greeks,  wa-s  so 
called  from  the  river  Achates,  in  Sicily,  whence,  according  to  Theoplirasius,  these 
Stones  were  originally  brought.  laspaekaln  corresponded  to  our  jasper  agate ;  Sard- 
iuJuiUt  contained  layers  of  the  sard,  or  camclian  ;  Dfudrarhnt'-j.  (from  Uvi^w,  a  tree, 
and  achates^  was  oar  moes  agate;  Hamackates  (from  blood,  and  achates)  was  an 
agate,  sprinKkd  with  spots  ot  led  ja^sper. 

The  ja«ber  admits  of  a  brilliant  polish,  and  is  often  formed  into  vases,  boxes, 
knife-handles,  dec.  It  is  also  extensively  used  in  the  mannfactore  of  Florentine  mo- 
saics. The  iaspis  of  the  ancient.s,  whence  our  word  jasper  is  derived  .ijiperirs  to 
have  included  only  the  green  or  blue  colored  variety,  together  with  some  uUici  ^:ulies, 
not  of  the  jasper  kind.  Q,uanz  is  a  necessary  ingredient  in  the  manufacture  of  glass 
and  oorcelain,  and  is  also  employed  in  the  smelting  of  ores,  particularly  copper,  and 
in  other  metRllurgical  operations.  With  Ume  it  forma  moitar.  Its  use  in  the  state 
of  flint  is  well  known 

Porcelain  jasper  is  sometimes  referred  to  this  species.  It  is,  however,  merely  a 
clay,  indurated  by  heat.  It  toam  readily, and is  Uma distinet  tnm qnaris.  It  ooeim 
near  Cari«hadj  in  Bohemia. 
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OPAL.  Hyaum  opaunoi. 

Unclearablc  Qunrtz,  HftVUf.  Mulicr'»  ni;!-"  Fli.irrithnnr.  M.Millitc  Cocliiilonp  Pllirinu* 
Btaier.   Pearl  Sinler,  PinflM.   Oyruul.   EiMiukpal, /^ai^t.   Uuvu  Uyalla  CdocraUooCe,  Uuvix  E«- 

OpataB,PadaiM^M^r<  JtoAXi«r. 


398.  Impalpably  granular  stractttre;  bibbU  nnifomi  and  ttalae- 
titic  shapes,  and  large  tuberose  coneretiana.  Ftaudomorpha  uidta-. 

tive  of  calcareous  spar. 

TT.=5-5 — 6-5.  G.-2  fl — 2-21,  Lustre  vitreous,  frequently  sub- 
viucous,  and  often  inclining  to  resinous,  and  sometimes  lo  pearly. 
^eak  white.  Color  white,  yellow,  red,  brown,  green,  gray,  gen- 
erally pale ;  dark  colors  arise  from  foreig^  admixtures.  Some  spa- 
cimons  exhibit  a  rich  play  of  colors ;  others  present  difTerent  colors 
by  rt'fracted  and  reflected  light  The  play  of  colors  is  destroyed 
by  heat. 

It  fffiwintir  of 

Hyalite.  Pretiouf  Op»L  Mcnilire. 

Silica                    9200                    900  Hf)  5 

Water                    e-aS-^ge-SS.          100^100.  110=9€-5. 

Menilite  oflrn  rontains,  also,  small  portions  of  iron,  alamina,  lime,  and  carbon. 
Before  the  blowpipe  is  infusible,  but  opal  derrepiiates  readily,  rives  out  water,  and 
becoinn':  opaijup.  Sirnic  varii'lics  bfcomi     (5  in  rv)n<!oqupnce of  tbe  iron  they  contain. 

The  prectousopal  exhibit  a  delicateiy  beautiful  play  of  colors.  tSrt  ppal,ot  girasol, 
pKMirts  bright  hyacinth-red  and  yellow  tints.  Commo*  fipmt,  and  tmi  opal,  are  com- 
mon varietieil,  not  ezhibitin«;  the  upalesrenrp  of  the  precious  or  fire  opal ;  they  are  dis- 
tinguished from  one  another  by  their  dfcrtcs  of  transparency  and  lasire.  Hvdropkame 
is  a  variety  of  (ipal  which  is  not  transparetit,  but  bc'comcs  s<»  when  immersed  in  water. 
CachoUmii  is  nearly  opaque,  and  of  a  porcelain  or  bluisb-whUe  color;  it  a<lberes  to 
the  tongue,  and  contains  a  small  portion  of  alumina.  It  to  cVmlf  allied  to,  and  often 
a.ssociated  with  hydrophane.  Hyalile,  or  MuUer't  glaa^  oocon  in  small  renifoim 
botryoidal,  and  occasionally  slalactitic  shapes,  either  coloHe«  w  white.  Mtnilite 
a  brown  and  opaque  variety,  oerurrin?  in  eoniji.n  !  reniform  mass^,  t)eca.»>ionally 
presentiof  a  slaty  structure.  (Jpai  jasper  coniaias  several  per  cent,  of  iron,  and  in  the 
analogittla  this  species  of  the  jasper  in  the  preceding.  SHiciovs  riMtitr  !•  a  looae 
lirions  a^^rcsmfp.  deposited  by  tlie  Ge\>ers  of  Iceland,  where  it  presents  porous  sla- 
lactitic, tibrous,  "  oauliflnwer-like,"  and  occasionally  compact  concretions.  Pearl  tin- 
ier, OT jioriU,  occurs  in  the  eavities  ol'  voleanic  tula,  in  smootli  and  .shininp  plobular 
and  bdiryoidal  masMS,  which  hare  a  pearly  lustre.  Wood  opal  has  a  peculiar  Ug- 
neons  straetvre. 

Obs.  Opn!  'M'cnrs  in  short  irreierular  veins  in  porphyry;  also  in  the  rpncnlar  cavi- 
ties of  oinyirdalnid*.  Common  opal  occurs  in  limestone,  with  hornsione.  Meniiile 
Is  met  witli  m  clayslatc.  Some  varieties  are  found  with  galena  and  MendCy  IA  Uilil- 
lifcrotis  veins.    It  also  occupies  the  interior  of  fossils  in  sandstone. 

The  precious  opal  occttrs  in  porphyry  at  CzerveAltia,  near  Cashao,  fa  Htmerary, 
and  at  Graciav  a  I>ios,  in  Honduras,  8.  A.  Fire  opal  is  brought  from  7tm,Tpnn  in 
Mexico,  and  f  Pdiu  the  Faroe  Islands.  I'hc  cunuiion  opal  exists  abimdanily  lu  Hun- 
gary, in  Farnr,  Iceland,  the  Qianis'  Cmseway,  and  the  Hebrides  A  very  beautiful 
rariety  has  been  observed  by  the  author  within  a  half  mile,  and  lo  the  south  weatt  of  the 
watering-place  at  Vourla,  the  ha  rbor  of  Smyrna.  It  occuni  aere  vllfa  yeiknr  jaiper  lad 
homstone,  imbedded  in  a  low  ridsfc  of  compact  limestone,  of  a  light  yellow  or  gray- 
ish-white color.  Its  colors  are  wax-ytUow  and  grayish-green,  occasionally  white 
Htmgar^'  afford.s  ais'j  the  hydrophane.  The  Giant.s'  Cau.<.eway  produces  .small  masses 
leaemhling  mountain  cork,  which,  though  opaque,  become  uraoslttcent  on  immersioa 
In  mMer.  Cacholong  oceim  in  looaeiDaaeson  the  river  Caeh,  in  Bocharfa,  wfacnee 
its  narrr  Hyalite  occurs  in  amygdaloid  at  Schemnitz,  in  Htmgary,  and  in  clink- 
stone  ai  W'altsch,  in  Bohemia.  Meniliie  is  found  imbedded  ia  adhesive  slate,  at 


Digitized  by  Google 


Menil  Moiitaiil,  near  Paris.  Wood  opal  iomvi  large  trees  in  the  puniice  coiigluuie- 
rates  of  Saiba,  near  Neusohl,  and  Kreinnitz,  in  Hungary,  in  Faroe,  and  other  trap 
countries.  In  Van  Dieman's  Laod^  forty  miles  above  Hubari  town,  on  the  river 
Derwent,  It  is  nid  to  occur  la  tar^  trunks.  A  tna^ificent  specimen  in  the  LiTcr- 
pool  Museum,  from  thi«:  lorality,  weighs  bctwmi  twu  ;ind  three  hundrcf!  potmrls, 

Hyalite  is  the  onlv  v.ii  iety  of  this  isjiecies  w  hich  ha>  Ijcen  discovered  iti  ihi'  United 
States.  It  occurs  in  St  Lawrence  Co.,  N.  Y. ;  also  in  Burke  and  Scrivi  i>  Cos., 
Georgia.  At  the  latter  place  it  lines  caviiir?  in  a  siiicious  shell-rock.  The  Suanna 
spring,  in  Florida,  aflToros  small  qoantities  of  the  sUicioos  sinter. 

The  precious  opal,  M-hen  lagrc,  and  exhibiting  its  pccfiliar  play  of  rn]or%  in  jer- 
fe'  iinn,  is  a  gem  of  coasiiicfable  value.  It  is  cut  with  a  convex  suriace.  The 
lar^'f.st  mass  of  which  we  have  any  ktniwiedge,  i.s  in  the  iui()crial  cabinet  of  Vienna  j 
it  has  almost  the  sise  of  a  man's  fist,  and  weighs  17  onnc^bui  contains  numerous  fis* 
aures,  and  Is  not  entirely  disengaged  (torn  the  matrix.  This  stone  was  employed  aa 
an  ornament  among  the  Grcek."«  and  Romans,  and  was  called  opaliis  ,  also  pi'tfcros, 
watifprnf,  in  allusion  to  its  color  and  liusire,  expic^&cd  in  the  Orphic  poem,  i^ffroD 
rfptra  yp4a  vaiMf, "  having  the  delicate  complexion  of  a  lovely  youtb  an  admirable^ 
though  poetical  description  of  some  varieties  of  opal. 


OBSIDIAN.  HrALoa  VoLCAin. 

Bnpjrmdoi  Quartz,  M.  Indlvlaible  Quaru,  Fu»it»t«  UuartK,  J.  PearMnfic — Piirliatone.  Pumlctf. 
MaMUiilta.  piaclHMria.P«tiMlii|BlmM«iB^(l«0*raMMb  Pwroilles  Ntlaita.  PaMapMliiMiiitts,  if. 

399.  No  regular  forms  or  cleavage. 

H.=6— 7.  G.=2  396,  obsidian  from  Iceland ;  2-212,  pitclistone 
from  Meis.scr  T,vsfr^>  vitreous — pearly.  Sfrrak  white-  trrayish 
white.  Color  black,  brown,  red,  green,  gray,  white ;  none  bright. 
Subtransparetit<-Hsubtranslucent.   Fracture  conchoidal. 

Thf  spcrips  nb<;tcHan  has  been  distributed  into  the  four  so  railed  .sperio=;.  obtidiartf 
piuk&tnif,  j>rarisU/ne,  and  pumue.  Obsidian  more  nearly  resembles  glass  in  its  ap- 
pearance, and  is  ol^en  called  volcanic  glass.  PiidMtm  has  a  resinous  lustre  and  a 
qpUnieiy  fraaore.  Its  colors  are  principally  brows,  cfeen,  or  red.  li  presents  fre- 
quent transiiioos  into  obsidian  on  one  side  and  pearntone  on  the  other.  PtarMnmt 
Is  a  gray  variety  with  a  pearlv  lll^tr'• ;  it  m-curs  in  rniiiided  b.ills,  one  to  two  inches 
in  diameter,  usually  composed  ol  thin  concentric  lamintr,  and  often  coiiUiuiin?,  as  a 
nucleus,  a  grain  of  obsidian.  Pumic»  is  a  vesicular  obiidian.  It  occasionally  pre^ 
sents  a  fibrous  structure,  and  its  filaments  have  a  peculiar  sillcy  lustre;  ai  other 
times  it  has  a  more  delicately  glassy  texture.  Its  vesicular  structure  renden  it  buoy- 
ant fur  a  time  on  water  AfereluiMlt  is  a  peculiar  peart-giay  tnnsluoeiit  varietyr 
from  Marekan  in  Kamschatka. 


Obsidlaii  coQli 

ilna,  acoonUng  to  Betthirr, ' 

TliaaitoiD,  and  DeBeoUls, 

Obaidiaa. 

PIC  from  Arran. 

do.  (mm  HRxony. 

OlwMiaa. 

Silica 

G9-4<» 

63  500 

73100 

7&400 

7»0 

Protox.  Iron 

»60 

3-W6 

0*864 

4-384 

9-0 

Alumina 

2-60 

12-736 

13560 

11600 

12^5 

Soda 

508 

•  6  220 

6-320 

100 

Potash 

7  l-i 

5  200 

Lime 

754 

4-9fi0 

1-484 

3-000 

Water 

300 

4-724 

4-«ID 

Mnpittia 

2  GO  volatile,  8  0(X1 

KNH)0»B. 

9e-619,  T. 

ThcK  varietiflB  fine  viih  more  tir  leaa  fteiUty  befim  the  blowpipe,  iirfo  a  veaieaJaf 
glaw  of  a  white  or  gray  color. 


*  Moore's  Ancient  Mineralogy,  p.  153. 
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DESCRIPTIVE  MINBaALOGT. 


Ow.  Tlie  sereral  vaTfetlot  of  thfs  species  generany  rtcrnr  (n  roelre  of  Igneom 

origin.  They  orrasinnally  form  ihe  pasfr  of  pnrfihyrtcs"  Thov  Lave  also  been 
observed  lunnin^  beds  or  irregular  veins  iu  i^nUbiouc.  Puiiiice  is  a  pruduct  of 
modern  volcanoes. 

Obsidian  occurs  in  Iceland,  the  Lipari  Islands,  Ixland  of  Mile  and  other  islandi 
in  the  Archipelago ;  also  M  Aseensfon,  Tenerffre,  in  Siberia,  and  Mexico.  The 

hills  around  ilic  valley  of  Tiibisch,  near  Meissfn,  in  Saxony,  afHttc!  ;jbun(laii!ly 
the  pitchstoTK  variety ;  al  Arran,  in  the  ol  Man,  ii  tonus  extensive  beds  in  gran- 
itCj  and  contains,  according  to  Knox,  2  per  ccni.  of  bitumen.  This  biiumen  is  driren 
ofi  by  heat,  and  the  pitchstone  ttansformed  into  a  vesicular  glass.  It  occurs  also  at 
Kewry,  County  Down,  Iret,  in  smooth  lamellar  concretions,  of  a  mountain  orleek- 
prcvu  I  l  im  f*earlstone  forms  extensive  beds  in  Hungary,  between  Tokay  and  Ke- 
resziur,  at  Giashuite,  near  Scheinniiz,  and  elsewhere ;  also  in  Iceland,  Spain,  and 
Mexico.  Pumice  forms  a  hill  eight  hundred  or  one  thousand  feet  in  height,  on  Uw 
island  of  Lipari,  termed  from  ii«  scanty  vegetation  and  peculiar  whiteness,  II  Campo 
Bianco.  From  this  locality  and  the  isles  of  Ponza,  pumice  is  exported  in  large  quan- 
tities I'ir  coi'inierco.  li  ui  curs  also  in  Hungai  \ .  at  Tcneriffe,  &.C.,  but  in  smaller 
quaniiiies  and  of  inferior  quality.  These  difleicnt  varieties  often  contain  imbedded 
cn'sials  uf  glassy  feldspar,  particularly  those  from  Lochia;  some  obsidians  occasioilr 
ally  include  particles  of  olivine  and  traces  of  other  volcanic  minerals. 

Some  varieties  of  obsidian  admit  of  a  high  polish,  and  have  been  employed  for 
mirrors;  the  inliabiiants  of  Mexi(  i»  formerly  made  it  into  knives,  arrowneads,  and 
o»her  -war  uustruuients.  Sunie  vaneiit's  )in-.fnt  an  oHve  i,'ri  en  upalescence,  and  are 
therefore  valued  by  the  lapidary.  Pumice  is  veiy  extensively  employed  for  grind- 
ing and  polishing,  both  in  the  solid  and  pulverized  state.  It  is  ofleo  a  convenient 
filtering  material. 

The  folk. wins;  speeies  .siiouid  probaWybe  united  Willi ohstdian.  It  has  not  yet, 
however,  been  subjected  to  analy&is. 


SrEMKOtxn,  HvALint  srasavLva. 

400.  Occurs  in  irrpofiilar  spheroidal  c:1obules,  with  a  rono-h  or 
smooth  surface:  .structure  soinewhal  radiated  fibrous:  no  cleavage. 

H.=7.  G.=2-410 — 2-452.  i^w re  pearly,  inciining  to  resinous. 
Streak  white  or  grayish  white.  Color  varioiis  shadeB  of  browij, 
yellow,  and  gray.  Sublraiislucent — opaque.  Fracture  oonchoidal. 

Nearly  iiifiL^il)!!-  before  the  blowpipe,  itie  edpes  merely  becoming  ennmelled. 

Obm.  It  occurs  111  pilchslone  in  ro'iiid  tiud'iies,  iu  biiXuay  ;  lu  ludiatcd  spheroidal 
globule>  :ii  Glashutte,  near  Si  liemiiitz,  in  Hungary;  in  roundish  ba lb  of  a  rii<iiated 
structure,  disposed  in  soft  clay,  which  is  evidently  a  decomposing  rock,  in  the  Shet- 
land Islands,  and  in  hotrvoidal  masses  of  a  blight  yellow  color  in  Brittany.  Brei- 
thanpt  first  distin?iiishetl  this  s{>ecies,  and  thus  nuaed  it  00  account  of  the  qihe* 
loidal  shapes  it  commonly  presents. 


ISOPYRE.  HTALoa  nammave. 
iMpjrric  aoMtt,  JSr«^  Ed.  N«w  JPbiJ.J<Hir..ni.  963.  Tf sclijrnM,  JErr«i(*«iqr(. 

401.  Occurs  in  compact  maflses ;  do  cleavage. 

H.^fi — iyn.    G.  3.    Lustre  vitreowfi.   /SVrr/^/,*  lisrht  grepn- 

ish-«-ray.  Color  (grayish  or  velvet  black,  occasionally  spotted  red, 
like  heliotrope.  Opaque— subtransluceni.  Fracture  flat  con- 
choidal.   Brittle.   Acts  slightly  on  the  magnetic  needle. 


HYALINBA. 
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It  contains,  according  to  Dr.  Turner,  Silica  47  09,  Alomina  13-91,  Peroxyd  of  Iron 
aWT,  Lime  15-43,  Oxyd  of  Copper  l-94«»98-44. 

It  fuses  before  the  blowpipe  without  the  emission  of  any  paseous  matter.  Acids 
act  upon  it  with  diffi:ulty  ;  it  is  easily  and  completely  decomposed  by  alkaline  car- 
bonates. 

Obs.  Isopyre  forms  compact  masses,  occasionally  two  inches  iu  diameter,  in  the 
granile  of  St.  Jivt,  near  Pensaoce,  where  it  la  asmciated  vith  twrmaline  and  tin.  It 

much  resembles  oh  idinn,  but  Was  disiinfjuished  by  Haidinger  in  consequence  of  its 
fdinter  and  less  viiieous  lustre.  Breiihanm  s  tr>ifhyliU  (Ed.  New  Phil.  Jour.  I.  364) 
appears  to  be  identiral  with  isopyre,  it  dillt  rins  inert-ly  in  its  lower  si"-ri!ic  giaviiy. 
It  occurs  in  small  masses  in  basalt  and  waeke  at  Su&ebaiil,  near  Grbilingen. 

Itopyre  is  derived  from  im,  t^it^,  and  na,  fire,  from  the  similarity  of  its  compoil- 
moii  ooder  the  Uowpipe  to  that  of  many  otaermiiieral  qpedes. 


Tettahedral  BAracUe,  Jtf.  OetNiiedral  Boracite,  J.  Borate  of  MafBHla,  F.  Mbontt  «f  KigaHlai 

402.  Primary  form :  tlic  resriilar  octahedron.  Seeondarp 
forms :  figs.  28  and  33,  Pi.  1. }  also  the  annexed  figures ; 


Cleavas^e  in  traces  parallel  to  the  faces  of  the  octahedron. 

H.=7.  G. =2-974,  Haidinsfer.  jLwjf^re  vitreous,  inclining  to  ada- 
mantine. Streak  white.  Color  white,  inclining  to  gray,  yelloWi 
and  green.  Subtranspaient— translncent  Fraeture  condioidAli 
uneven. 


It  contains,  according  to  Stromeyer  (Gilbert's  Annaleu,  zlviii.  215)  and  ArfRred- 
aoo,  (Kong.  vet.  Ac.  HandL,  1899,  p.  9^) 

Bofaeic  Acid  67  69-7 

Magnesia  33»10(l,  SL  9»3b100,  Arf. 

It  intnmcsc'-s  hpfort*  the  blowpipe,  and  forms  a  glassy  plobule,  which  becomes 
crystalline,  opaque,  and  while,  on  cuuling.   Heat  excites  four  sets  of  electric  poles, 
'  the  four  moat  highly  modified  angles  beeoming  poeltlw,  and  the  diagmaUy  oppoaiae 

Sm.  Boracite  has  been  obserred  at  only  two  localities,  and  in  each  is  imbedded 

in  ijvpsum,  and  axsocialed  with  anhydrite.  These  localities  are  at  Kalkberg,  near 
Lunebeig,  and  Segeberg,  near  Kiel/in  the  ducby  of  Holstein.    At  the  former  place 

it  is  also  associated  with  common  salt.  It  has  Mcn  <<ta«nwd  flwy  «  crywi,  and 
these  art  iavariaUy  haniihadnUiy  modified. 


BORACITE.   BoRAcros  iumihbobds. 


1. 


S. 
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DBSCBIPTITB  MIMERALOOT. 


RHODIZITE. 
O.  A«Mt  PoncadoiTfl  Anavtan.  JUOUU.  SSO. 

403.  Primary  farm:  UMmometnc.   Secondary  forma :  figs.  7, 

R  9,  PI.  T. 

llurUness  sufficient  to  resist  the  action  of  the  knife.  Lustre  vit- 
reous, splendent.    CMor  white.  Translucent. 

Before  (he  blowpipe,  held  in  the  platinum  forceps,  it  fuses  on  the  edges  into  a 
while  opaque  class,  tinging  the  flame  at  first  j»Tccn  ;  then  ;^reen  below  and  red  above, 
and  finally  rea  Ihrdn-^'luiui.  Wilh  borax,  and  sail  <\]'  iilnisphorus,  i!  fii>-t  s  inln  a  irans- 
pareoi  glass,  and  appears  to  contain  no  silica.  Dissolves  wilh  g^reat  ditliculiy  in  mu- 
riatic acid. 

On  account  of  the  reactions  of  this  species  before  the  blowpipe,  and  also  firom  its 
external  characters,  rhodizile  is  supposed  to  be  closely  allied  to  boracite. 

Ob".  This  species  was  discove  red  by  M.  G.  Ro>c,  in  very  ii.inufe  cvstals  on  some 
of  the  red  turmalines  of  Siberia,  and  was  named  from  'foSi(^u»,  to  Aare  the  color  cf  tJk 
trntt  in  allusioD  to  its  tinging  dune  red. 


HELYIN.   Cabbunculus  nEMincDHUS. 


Titrahdlraieuiwt.jr.  BtMar.  ir« 

404.  Primary  form:  the  octahedron.    Secondary  form :  figs. 

30  and  32,  PI.  I.    Cleavage,  octahedral  in  traces. 

H.=6 — 0-5.  G.=3-l — 3-3.  Lustre  vitreous,  incUniiis;  to  resi- 
nous. Streak  white.  Color  wax-yellow,  niclining  to  yellowish- 
hrown,  and  siskin-green.   Subtranslucent.   Fracture  uneven. 

It  contains,  according  to  Qoidin,  (Pogg.  Annalen,  ill.  &5,) 

Silica  332r>8 

Oxyd  of  Iron  b  564 

Oxyd  of  Manganese  31  81? 

Sufphuret  of  Manganese  14  000 

Glucina  \  .^.^^q 

Alumina  }  ^^^^ 

Los-sby  iffnilion  1155=-97  823. 

It  fuses  with  etfervcscence  in  ihc  reducing  tlame  of  the  blowpipe,  into  an  Opaque 
globule  of  almost  the  same  color  as  the  mineral.  With  borax  it  forms  a  diaphanous 
globule,  colored  of  an  ameihystine  hue  by  manganese. 

Oss.  It  occurs  In  gneiss  at  Schwarizenberg,  In  Saxony,  associated  with  garnet, 
qnanz,  fluor.  and  calc  spar.  The  onlv  other  knoun  lo<:aliiv  is  at  Hortekulle,  near 
Modum,  in  Norway.  It  was  named  by  Werner  in  ailu&ion  to  its  yellow  color,  from 
HKtt,  tke  tun. 


BRUCITR   CARBUNcuLt;a  onuacos. 

RemVwIflinalle  CtemoHtt,  JT.  Cimidradile,  Utf.  Oondradlte,  JT.  Maelarllt,  MiH,  (Sll^ 
llaaD<^AJB.J««ni.  V.aSB)  FtaMMUlMtavT  MagBaita.  '  ^ 

405.  Primary  form:  an  oblique  rhombic  prism;  M:M=112° 
12^  ?  Haiiy.   It  occurs  also  in  short  prisms,  with  replaced  angles 
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and  edircs.  CIcavaife  indistinct.  Imperfect  erysialUzaiient : 
structure  granulur  ;  particles  of  various  sizes. 

H.=6 — 6-5.  G.=3118,  specimen  from  New  Jersey,  Thomson  j 
3*199,  Finland  Tariety,  Haidinger.  Luttre  Titieoos — ^lesinous. 
Streak  white,  or  very  i^li^htly  yellowish*  Color  yellow,  brown, 
red,  rarely  apple  flfrccn.  'tmosgmat — suhtranslucent  Frodur^ 
subcouciioidal,  uaevea. 


It  contains,  according  to  Seybert,  (Silli  man's  Am.  Joar.  V.  336,)  ThoniMm,  (Min. 
i.  184,)  and  D'OiuMD,  (Konff.  Vet.  Ac.  HaadL,  ]fil7,  p.  206^) 


New  Jersey. 

Ifnrienqr. 

3»00 

Silica 

32- W6 

36-00 

Fluoric  Acid 

3-75 

M64 

^Im 

Pt-r.-wd  of  boa 

2333 

0-86 

Aiuuiiua 

1  50 

Water 

l-OOO-M-ISS^Bw 

It  ftises  whb  extreme  difBcnlty,  fer  m,  Mam  the  Uovrpipr ;  it,  however,  Ioms  its 

color  and  bcromp?  npnquo.  and  exhibits  trncrs  of  fusion  on  the  thinnest  edges.  With 
caibonate  ul  ^a,  od  chiucoal,  ii  fu.se.>>  with  dilTu  uUy  into  a  light  gray  skg.  With 
borax  thrr'^  is  a  little  effervescence  attending  a  ready  fiLsion  into  a  ]rellowidi«greeii 
glass.  WiLh  salt  of  ptux^honu  there  is  a  siiicions  residae. 

Oas.  Briieite  has  oeen  found  only  in  calcareons  spar.  Us  foreign  localities  are 
near  Ab<>,'in  the  parish  of  Pargas,  in  Finland  mid  ?.l  Aker  and  Gulsjo,  in  ^^ivrden. 

li  is  found  in  greater  abundance,  andgreater  perfection  of  form,  ia  the  adjoiniiif 
Gountiea  of  Sussex,  N.  J.,  and  Oniige,  Iff.  Y.,  wMie  it  is  Msocialed  with  spiaelt  ani 
fareljr  pjrroaieiie  and  bronzite.  '  ^  . 

This  mineral  was  first  described  and  anairxed  by  Count  D'Ohsson,  in  the  Memoirs 
of  ihf  Siorkholm  Acadeni'-,  for  1817,  p.  306.  The  American  locality  was  first  ob- 
served by  Dr.  Bruce.  'I'he  name  chondrodile,  which  it  bears  in  foreign  countries,  is 
derived  from  ;^oi>^(,  a  grain,  alluding  to  its  rranular  structure.  Seybert's  name, 
Maclurite,  was  given  in  compliment  to  Mr.  Wm.  Maclure,  distinguished  for  hia 
scientific  researches,  and  his  uaboimded  liberality  as  a  patron  of  sctence.    ^  \ 


HUMITE.  CtMjnmnJn  ACROTOMNI «  .  . 

406.  Primary  form :  a  right  rhombic  priitm  ^  M :  M=12(P.  Oc- 
cura  in  minute  and  very  highly  modified  ciystale,  often  presenting 
compound  forma.  Cleavage  apparent  parallel  to  M  and  (ahoiter 

diagonal.) 

H  r,-.J^— 7.  0.^3-1— 3-2.  LuMrc  vitreous.  Screak  white. 
Color  various  shades  of  yellow,  occasionally  almost  white,  passing 
into  reddish-brown.  Transparent — translucent.  Fracture  suhcon- 
choidal.  ' 

Before  the  blowpipe  it  becomes  opaque,  bitt  is  iaftaaUile.  With  bonx  it  Ibnas  a 
transparent  glass. 

Ob8  It  occurs  amonR  the  ejected  masses  of  Monte  Somma,  associated  with  l^ca, 
pleonastc,  and  other  minerals.   Monticelli  arranges  it  under  ^rucite. 

•     •  •     L  X  .         .  '  '  ... 
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DBSCaiPTITS  MINSEALOGT. 


IDOCRASE.  CABBaKcmMB  dimetriccs. 


Pvramidal  Gamni,  .V.  VcnuviBn,  Kferui. 
croM,        Wilaite.   Cypriae.  XaaiUlw. 


407.  Prinmnj  /r/?-?7i  .•  a  rit^ht  square  prism.  Secondary  forms: 
fig.  1 ,  of  a  crystal  from  Aimty,  N.  Y.,  and  elsewhere  \  figs.  2  and 
3,  of  crystals  from  Vesuvius. 


P  :  a=142=^  53',  M  ;  e=135^,  M  :  <K-153^  26^,  M  :  e"=161^  31',  e : 
a'=146^J  33',  e  :  a"=16P  43',  a  :  e=lo4-  44^',  o''  :  o''=146^  25',  o' 
:  </=139*»  54',  :  o^^mo  46*,  P  :  e=:151<»  66'.  Cleavage  parallel 
with  M  not  very  distinct,  Mill  less  distinct  parallel  with  P.  Imper- 
fprt  rrijsfalUzations :  columnar  structure  rare — particles  straight 
and  divergent,  or  irregular;  occasionally  ^rrannlarly  massive. 

H.=6'5.  G.=3-349 — 3-399.  Luatre  vitreous  ;  often  inclining 
to  resinous.  Sirtak  white.  ChUir  brown,  passing  into  various 
shades  of  green  ;  green  colors  firequently  bright  and  clear ;  occa- 
sionally sinpluir-yellow.  In  some  varieties,  the  color  appears  oil- 
green  \n  t!ie  direction  of  the  axis,  and  pistachio-green  nt  right  an- 
gles with  It.  Subtrunspareut — faintly  tianslucent.  Fracture  sub- 
conchoidal — uneven . 


It  cdnlatss,  teeording  to  Bfagaus,  (Pogg.  Annalen,  xxi.  50^ 

VCMVtU& 

Silica  37  359 

Alumina  23  530 

Protojcyd  of  Iron  3  992 
Lime  29  681 

It  is  coiiscquciitly  composcil  of  equal  narts  of  silioatc  of  alumina  aiul  silicate  of 
lime.  Ifl  the  blowpipe  flame  it  fuscit  with  st^tinc  i'trfr\  esceuce  into  a  tran^luceiit  y*"!- 
low  globule,  and  forms,  with  borax,  a  diaphanous  glass,  tinged  bjr  iron. 

Oi.-'  Idocrase  was  first  discovered  in  lae  ancient  Veauvian  kvas,  and  was  thence 
called  V  csuvian.  It  lias  since  been  dtocortred  In  aeipentim^  gneiss,  and  primitive 
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limestone.  Tht  VesiTiaa  Wocrase  is  of  a  kair-browu  ur  an  olive-frrecn  color,  and 
is  asociait'd  wicli  ice  spar,  t,'arnei,  mica,  and  nephelinc.  The  li ysials  arc  cumniDnly 
Boaall;  s<'veral  have  been  luuud,  however,  which  exceed  an  inch  in  each  direction. 
The  finest  speehiwQS  occur  at  Ala,  in  iIub  Val  6x  Bronn,  in  Pledraooii  iliqr  are 
usually  subiransparenl,  of  brilliant  lus-tre,  and  have  ^recn  or  brown  colors ;  rarely 
perfeclly  black.  Esse,  near  Chrisiiaa.s  aud  in  iS'oi  way  ;  Wiiui  tiver,  Luke  Baikal  ; 
Miuizoni,  Ml  ihe  Fa^sa  vallev',  arc  other  localities.  Ciy>ials  oi'  a  sulpbur-yellow 
color  have  been  louud  at  tne  latter  place.  Liver-browu  diverging  gronjigL  are 
brought  from  Eger,  in  Bohemia,  whence  the  name  ^gtrmn.  for  speeinens  of  tbis 
5po' I'  Crystals  of  a  blue  tint,  called  (vprine,  have  been  ncscribed  by  Berzelius, 
iruiii  itic  viciiuly  ul"  Tclleiuaiken,  la  i^urway.  The  color  j.^  .^uppuscd  to  be  owing 
to  the  pre^tence  of  a  minute  portion  of  copper. 

Ai  Worccaier,  Mass.,  idocrase  occurs  sunilar  to  the  £geran  variety,  fonniog  seams 
aad  veins  in  a  qnaitsose  rock ;  it  is  here  associated  with  pyroxene  and  garnet,  b 
also  ocmrs  at  Amiiy,  N.  Y.,  hoili  i,'ranular  and  in  crystals,  tlisseniinated  through 
liiue^toue,  w  tiii  pyruxcue  and  liuiubiuudc  j  llic  cr}'stals  arc  ucca^iuiially  an  inch  in 
diameter. 

Idocrase  is  derived  from  uim,  I  tte^  aiui  ^^tc,  mixfitrr ;  H^mac  its  ciystallime 
forms  have  mneb  resemblance  to  tbai  of  semal  eitber  species. 

The  species  xanthiie  (  TAomMm,  Ann.  of  N.  Y.  Lyceum  ,  Mather,  Silliman'.s  Juuni. 
xviii.  359)  in  clo^y  similar  in  composition  to  idocrase.  The  following  is  its  compo. 
aitioii,  aa  Obtained  by   


SiUea  37708  .  35098 

Lime  36-308  33080 

Alumina  12  280  17  488 

Peroxyd  of  Iron  12  000  6  368 

Protoxyd of  Manganese'  3  680  2801 

Magncma    2  001 

Water  (h600->l(l»&76.  l-<8IU4e-4M». 

The  second  analvM's  is  stated  by  Thomson  to  have  Vcn  performed  on  the  purer 
.specimen.  Accordm?  to  Mather,  however,  it  cxhibil*  cleavages  patallel  to  the  faces 
of  an  oUique  rhumboidal  prism  of  ibe  following  angles :  97<>  30^ ;  94o ;  107<=>  30'.  It 
usually  consists  of  a  cODgerlcs  of  very  small  rounded  grains,  of  a  grayish-yellow 
color,  easily  separable,  and  thus  presenting  low  degrees  of  haxoness.  Specific  grav- 
ity 3801-3  iJl  Thomson.  With  borax  ulbnns  a  glass,  which  is  yellow  wbiln  hot, 
but  becomes  colorlciis  on  cooling. 


GARNET.  CsRBoiioinMJMiMCAWCMoa. 


Dndwahcdnl  Garnet,  jr.  iind  J:  MdsslM.  Vjwfm-  OMaMlSfllSii  To^saoUte.  Alnaodioe.  Ap« 
laine.  G«imnit«,  Clonsmon  atone.  QmnleMttM.  ^iwalM.  VtttoplMiiiM.  AMoclifalit.  GraasV 
Pifop.  Koiopbonlt.  Romanx^vii,  JVWinutfSM.  Brsaattatohlesel,  W,  Gmst,  IT.  Csftoneuias. 

408.  Primary  form  :  the  rhombic 
dodecaltedroa.  Stcundary  fwrms:  PI.  I., 
figs.  11,  16,  18,  27  ;  also  several  of  these 
in  combination;  also  the  annexed  figure, 
which  is  similar  to  fig^.  25,  a  hoxoctahc- 
dron.  CJfnrarrp  indistinct  parallel  with 
the  faces  ol  the  dodecahedron.  Planes  E 
often  striated  parallel  to  their  common 
intersections,  and  occasionally  parallel  to 
the  faces  of  the  cube,  (P,  fig.  6,  PI.  I.)  Imperfect  crysiallizth 
iions :  structure  lamellar — laminnp  thick  and  bent;  structure 
granular— particles  of  various  sizes,  sometimes  impalpable;  strongly 
coherent — friable. 
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H.=6-5 — 7-5.  G.=3-5 — 4-3.  Lustre  vitreous — resinous.  Streak 
white.  Color  red,  brown,  yellow,  white,  irroen,  black  ;  none  brig-ht, 
except  soxue  red  colors.  Tiant^iareiit — subtrauslucent.  Fracture 
sabconchoidal,  unemi. 


The  several  varieties  of  this  species  ure  quite dlfl^rent  in  their  composition.  Tber 

all  contain  Silicate  of  Alamina,  and  variable  proportions  ot'  the  Silicates  ol  Lime, 
Iron,  or  Manganese,  which  ntb-iiances  have  the  properly  of  replariii>^'  one  another 
without  causing  a  chin- ■  <if  crystalline  fonn.  These  varieties  have  rllen  beCD 
classed  as  distinct  sfiecies,  and,  therefore,  require  some  particular  explanations. 

GsfMf  fneliidcs  tlie  red  and  brownldi-red  speeimenB;  these  haf«  been  called 
precimis  or  rrmmmt.  according  as  they  were  nearly  transparent  or  opaque.  The  pre- 
cious garnet  is  again  divided  into  Almandiw  and  pyrope,  according  to  its  trauspa- 
rency  The  i>yrope  is  described  a.s  presenting  a  dark  blood-red  color  by  reflected 
light,  but  yellow  by  transmitted.  Pyrope  was  so  called  from  nffjlrc,  mmfM,  !•  atf, 
iu  almsian  to  its  color. 

Cinimmnn  stonr.  rssnnitr  or  ranehhtcin  of  the  German^:,  is  intermediate  in  it>  color 
between  hyacinth-red  and  orange-yellott',  and  was  called  by  the  first  and  last  nf  llie 
above  names,  because  of  its  resemblance  to  the  color  of  cinnamon.  ('olophnniU:  is 
composed  of  coarse  roundish  panicles  easily  separated,  presenting  reddish-brown, 
yellowish-brown,  oUogreen,  and  honey-yellow  colors,  ana  often  a  fine  iridescence. 
When  the  |)articles  are  impalpable  and  strongly  coherent,  it  is  railed  all.-frhrtnte. 
jyplanite  (Irom  ^iXav,  block)  cK:cur>  in  black  dodecahedrons,  soBxetiuics  modified. 
PyrenaUe  is  found  in  minute  black  symnieincal  dodecahedrons,  and  wa'?  so  called 
from  ius  locality  in  the  Pyrenees,  at  the  Pic  Eres  Lids,  near  Bareges.  Ch-ossular  or 
ffroffiularite,  has  a  pale  gooseberry  f^reen  color,  (whence  its  name,)  and  invariaUf 
ha.^  the  form  of  fig.  16,  PI.  I.    Topaznlifc  nrmrs  in  small  vcllow  cr^'>tn!<;  Aplome 

S resents  the  form  of  the  dodecahedron,  but  tht;  face.s  are  .>»!rialed  parallel  to  the  shorter 
iagonal;  its  color  is  brown,  sometimes  greenish.    G.=3-44,  oiherwiM?  it  re^^cmbK-s 
garnet.  Roima%iavite  of  l^iordenskiold,  from  Kimito,  in  Finland,  is  apparently  a  va- 
neQr  ofchttianwi  Miie. 
The  compositkm  of  these  rarities  has  been  determined  as  fbUows:^ 
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99^,  Klap.  10(HM)0,Leh.  100^445,  Wachtmeister.  10099,  Do. 


Sftfca 
Alumina 
Lime 

Ozydof  Umi 

Magnesia 

Ozydoflibiitg. 


Silica 

Alumina 

Lime 

Ozydof  Irun 

Magnesia 
Ojtyd  of  Mang. 


Pyropc  contain*,  in  addition,  7-6*^  per  cent,  of  chromic  acid. 

The:sC  several  varieties  fuse  with  some  difference  of  facility  into  a  black  vilrcau:» 
globule,  which  often  act.s  on  the  magnet 

Oas.  Garnet  occurs  imbeded  in  mica  slate,  granite,  and  gneiss,  and  oecastonaUjr 
in  limestene,  ehlorile  stale,  serpentine,  and  latra.  The  preeMus  garnet  occur*  in  the 

greatest  perfection  in  Ceylon  and  Greenland.  Common  ^met  is  met  with  in  dode- 
cahedrons from  three  to  four  inches  in  diameter,  at  K;ihlun,  in  Sweden,  Arendal  and 
Kongsberg,  in  Norway,  and  the  Zillertlial.  It  o'  cors  abundantly  in  crystals  of 
leas  aiae,  in  mica  slate,  in  the  i&land  of  Mull,  the  shires  of  Perth  and  Invemosa  Shet* 
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land.  Grt'en  crystals  are  met  wilh  at  Schu-artzeiiber^,  in  Saxony.  Melaoite  is 
lotind  in  the  Vesuvian  lavas,  and  also  near  Rome.  Grossulariu  im^cuis  near  the 
Wilui  River,  in  Siberia.  Cinmamon  lUnt*  is  met  with  in  mas-ses  of  considerable  sIm 
in  the  primiti  VL>  rock-^  of  r*<>ylon.  Aplnme  occoTX  oo  the  ImoIcs  of  the  river  Lena  in 
Siberia,  and  at  Scliwart/.ciibcrjf,  in  Saxony. 

Several  hcauiiCul  varieties  ul"  this  species  occur  in  the  United  States.  HanOVer, 
N.  H.,  atiord^i  small  but  beauiilully  svmmeirical  crystals,  tran.spareni,  and  of  •  rich 
brownish-red  color;  they  are  there  dbsemlnttted  in  hornblende  gnHss.  Dark  blood- 
red,  and  hiarhly  splendent  dinleeahedroits,  wilh  beveled  and  tnineated  ed^es.  occur  at 
Franconia,  N.  H.,  in  ^^ttnies,  in  massive  garnet,  caUaremis  spar,  and  magnetic  iron 
Off.  At  Carlisle,  Ma.vs.,  tK^autit'ul  geodes  of  crystals,  of  a  transparent,  cinnamon- 
brown  color,  siiniiar  to  fig.  IH,  PI.  1.,  accompany  scapoliie  in  white  limestone  i  Box- 
bi>roui^h,  in  the  same  re^on,  affords  similar  bat  less  remarkable  specimens.  Crys- 
tals 1)1  riH  lanile,  vniiii  titn>'v  an  ineh  in  diameter  and  ol"  r.ir*-  Ivaniy.  occiu  in  s^eodes 
at  Franklin  ininact-,  in  Mew  Jersey,  in  linjesloue,  a.v>ociate<l  wilh  quart/,  ami  green- 
i.sh  leldspar.    At  Monroe,  Conn.,  are  obtained  very  perfect  and  highly  lustrous  tra- 

fi!Zohc(l^al  crystals,  from  a  half  to  one  inch  in  diameter,  imbedded  in  mica  slate, 
addam  aflbrds  lar^e  but  brittle  and  irregular  tnpezohedroiui,  associated  with  chry- 
soberyl,  beryl,  aiiluMidliie,  and  Columbite.  Large  dodeeahedral  crystal.';,  sometimes 
iwu  inches  or  more  in  diaineier,  of  a  dark  brownish-red  color,  are  found  at  New 
Fane  and  Marlborough,  Vt.,  in  chlorite  slate ;  also  in  mica  slate,  in  Chesterfield, 
Mass.  The  limestone,  at  Lraw,  Comi.,  affords  a  blackish-brown  variety  in  hu^e 
crystals,  similar  to  fig  IH,  PI,  I.  CohpkflnUe,  cumpoMd  of  large  particles,  consti- 
tutes a  jKiwerful  vein  in  gneiss,  at  Willsb.irough,  N.  Y.,  on  L^kc  Cliarnplain.  A 
finer  grained  variety,  of  yellow  and  red  colors,  is  met  with  on  Roger's  Rock,  Lake 
George.  Compact  garnet  occurs  at  Franconia,  N.  H.  Yellow  and  reddiiil>bin»ini 
varieties  occw  with  Franklinite,  at  Franklin  furnace,  N.  J.,  in  limestone. 

Pyrope  is  often  highlv  esteemed  as  a  gem.  The  einnunon  stone  from  Ceylon  fa 
also  highly  pri/.ed.  wlie'n  lar^re,  finely  colored,  and  ImiqiafeBL  Polvwised  gaxnct 
is  .sometimes  cinpioyed  as  a  sub-.iitute  for  emery. 

The  garnet  was,  in  part,  the  caibunculus  of  the  ancienLs.  This  term  was  probibly 
applied  also  to  the  spinel  and  Oriental  ruby.  The  Alabandic  caiboncles  of  Pliny 
were  so  called  because  cut  and  iMilished  at  Alabinda.*  Hence  the  name  Alman- 
dine,  now  in  use.  Pliny  describ^vs  ve-sfls  of  the  cai>:icity  of  a  i)int,  formed  from  car- 
buncles, "non  claru!:  ac  plerumquc  sordidos  ac  semper  fulguris  hurridi,"  devoid  of 
lustre  and  beauty  of  color,  which  probably  were  large  common  garnets.  The  garnet 
is  also  supposed  to  have  been  the  nyacintn  of  the  ancients. 

A  mineral  has  been  lately  described  by  M.  Hess,  of  8t.  Petersburg,  under  the 
name  of  Oiiir,iroiril< ,  which  bears  a  very  clo-^e  re>-cinhlanee  to  the  grten  garnet.  It 
occurs  in  transparent  emerald-green  dodecahedrons,  having  a  hardness  of  7*5.  When 
heated  it  does  not  give  out  water,  nor  decrepitate,  nor  change  its  color.  With  honx 
it  fuse?  with  ditliculty  into  a  clear  chrome-green  gla.ss.  With  .salt  of  phosphorus  it 
is  decomposed  only  when  in  powder;  the  head,  when  cold,  has  a  fine  green  color,  and 
i.*'  muddy  from  interspersed  silica.  It  appears  to  be  of  more  difficult  fusion  than  the 
garnet,  and  also  to  have  a  superior  banmess.  It  occurs  at  Bissersk,  Russia. 


ZIRCON.  CAMUNCUunaoAiMUTus. 

409.  Primary  form  :  a  light  square  prism.   Secondary  farmt : 

The  first,  and  the  second  exceptins^  the  planes  &,  occur  as  modi- 
fications of  the  zircon  of  Buiicoinbe  Co.,  N.  C.  Fie:.  2,  with  the 
terminal  edges  of  the  pyramid  truncated,  occurs  at  Middlebury,  Yt. 


•  Moore's  An.  Min.  p.  156. 
45 
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Fig".  3  represents  a  crystal  from  the  Sau  Alpe  :  M  :  e=135'^, 
M  :  e=132">  i(y,  e  :  6=123^  M  :  ^=159^  47'.  o' :  o'^UT^  3',  a  :  e 
=122^  39^  a  :  e=151''  39'.    Cleavage  parallel  to  M  j  also  l^s  dis> 


crystal 

Lustre  more  or  less  j)erfectly  adamantine.  StrenJ:  white.  Color 
red,  brown,  yellow,  gray,  white.  Transparent — subtranslucent 
l^adure  concboidal,  and  briUiaat. 

It  cnttfaiiMi,  according  to  VanqueUn,  Mnir,  Beneliiu,  and  Vanuxem,* 

Cf jrioQ.  Nonb  ''•raltaa. 

Siltea              91  dS-as  38*48  39-08 

Zirconia             66  66  00  67' 16  67*07 

Oxyd  of  Iroo        '2  trace  —  — 

99,  Vau.       99  3-3  Mnir.        100  04,  Berz       99  15,  Vaii, 

It  loses  its  color,  but  is  infusible,  per  a,  and  also  with  carbonate  of  soda  and  salt 
of  phmphortM.   With  borax  it  melts  into  a  diaphanous  glass. 

mjactf'h  tTi  l-ulcs  thof^e  individuals  which  present  bright  color?,  considerable 
lraiii.parciicv,  and  whose  crystals  havt  <>mix>th  and  shining  surfaces.  ZirconiU  pre- 
sents prayish  or  brownish  tintii,  and  is  frequently  rough  and  opaque.  Tlie  variety 
from  Ceylon,  which  is  colorless,  or  has  a  smolqF  tinge,  and  is  tnetefore  6old  for  infe- 
rior diamondls,  is  sometimes  called  jar  eon. 

Hyacinth  occnn;  in  the  .sand  and  alluvial  dt^po-^its  of  certain  rivers  in  roylon,  at 
Expaillie,  near  Puy  dc  France;  at  Ohlapian,  in  Transylvania;  occa.sionally  iu  vol- 
canic tufa  in  Auvergne,  and  at  Vesuvius.  Siberia  affoids  crystals  as  large  as  wal- 
nuts. Splendid  apecimens  occur  also  in  Qreenland,  and  in  the  zircon-sienite  of 
FredericKstrsm,  in  Norway. 

In  Bnncoinbe  Co.,  N.  C,  on  the  road  leading  from  the  Saltida  Gnp  to  .A>.hviIIe, 
tipon  the  iirst  ek  valtun,  after  pas-^ing  Green  river,  very  beauiiliU  crystals  ol  zircuu  are 
found  loose  in  the  soil,  and  sometimes  attached  to  feldspar  and  quartz.  Fine  speci- 
mens nccar  at  Warwick,  N.  J.,  in  gneiss ;  at  Monroe,  in  magnetic  inm  ore:  and  at 
Bdenville,  tn  acapolite.  Specimens  have  also  been  obtained  near  Trenton,  Iiew  Jer- 
a^,  in  gneiss.  Looee  roawffi  of  aleniie  at  Bliddlebniyi  Vt.,  have  afforded  some  sp^ 
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cimeos;  also  die  laleose  slate  at  EMi«i,Penn.  The  elii7Babei7l  loeaUly  at  ^ddaa 

has  yielded  some  small  bul  verj'  perfpct  crj-stals. 

Hyacinth  rarely  occurs  of  sufficimi  dimensions  to  be  valued  as  a  gem. 

Ii  is  very  doub  tul  whether  the  rnndern  hyacinth  is  one  of  the  number  of  stones 
that  were  called  byaciiuh  {UkuOh}  by  the  aacienLs.  Jameson  seems  to  have  soppoaed 
that  thej  iqppUed  ihia  name  to  tlie  amethysi  or  sapphire. 


EUDIALYTB.  CAaiDwoDuin  ■HomomMuia. 
BhaakalMdrsl  Alanadla*4part  B$U,  Endyaliie,  iiM/r^<r  •rUugrmpk^. 

410.  Primary  form:  an  acute  rhooabohedron :  R:R=73<^  4(y, 
and  106^  2(K.  (Secondary  form :  R :  0=143°  l(y. 

R  :  a=112o  33',  R  :  fi'-113^  44'.  a  :  <?=90o. 
Clenvafrc  parallel  with  a,  very  perfect.  Oc- 
curs very  massive. 

H.=6,  G.=2-9036.  Lustre  vitreous.  Streak 
white.  Colwr  brownish-red,  roae-ied.  Opaque 
— slightly  translucent  Fradure  subooncnoi- 
dal  or  splintery. 

Strameyer  obtained  in  two  analyses,  (Untersndnnigen,  p.  438,) 


Silica  ffitil  53-395 

Zirconia  10-89  11103 

Lime  10^14  9-785 

Soda  13  9-2  13  8-2-a 

Protoxyd  of  Iron  6  85  6  7&4 

Protoxyd  of  MangaiMM      9-57  •  ^oen 

Muriatic  Aeid  103  1  034 

Water  1-80=99  67.  1-801=99  685. 


It  fVues  before  the  blou  pi[>e  into  a  leek-green  scoria.  When  pnlreriaed  it  gelati* 

nizes  with  acids. 

Oea.  The  onljr  known  locality  is  at  Kangerdluarsuk,  in  West  Greenland,  where 
it  ia  either  associated  with  hornblende  and  sodalite,  or  imbedded  in  compact  white 
iieldflpar.  The  crystals  are  usually  small,  but  sometimea  oecoi  an  inch  or  more  ia 
lengta.  It  was  first  described  by  Sirom^er,  who  gave  It  the  above  name  on  aeeooat 
afteeiy  eolnbUiqr  in  acids,  from  w,  eait»,  and         la  rfiwlet. 

STAUROTIDE    CARBrscri.vs  deccssatcs. 
Primiatoldnl  Garnet,  .V.   fircnsiiie.   Btaurutide,  H.   BUtiroliti),  JT. 

41 1.  Primary  form :  a  right  rhombic  prism  j  M  :  M*I29®  31'. 
Secondary  forms  : 


1.  9L  3. 
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P  :  a=^125^  M  :  e=ll5°  15^.  Cleavage  parallel  to  e,  but  inter- 
rupted ;  parallel  to  M  less  distinct.  Sanace  often  quite  rough 
and  concave.  Compound  crystais:  fig.  3  has  proceeded  from  a 
nucleus  com]K)^ed  of  four  molecules,  aud  is  an  example  of  compo- 
sition parallel  to  a  plnrip  e,  on  a  terminal  edge.  Fig.  2  represents 
a  compound  crystali  in  wiiich  composition  is  of  the  third  kind,  and 
ptarallel  to  a  plane  on  die  acute  solid  angles.  This  peculiar  posi- 
tion  has  arisen  from  the  concuTient  action  of  four  molecules.  (See 
hh  76,  77.)  The.se  forms  are  of  very  common  occurrence.  Imptr- 
Ject  crystallizations  have  not  been  observed, 

H,=7— 7-6.  G.=3-693,  Thomson  ;  3  724,  Haidinger ;  3-273.  an 
opaque  and  impure  specimen,  Thomson.  Lustre  sabntieoos,  in- 
clining to  resinous.  Streak  white,  or  grayish-white.  Color 
dark  reddish-brown — brownish-black.  Translucent— nearly  or 
quite  opaque.   Fracture  conchoidai. 


It  contaios,  according  to  BUaprolh,  TliomsoD,  and  Vauquelin, 

Rrluany. 

Silica  37  50  2Crm  33-00 
Alumina  4100  3'j  «K)  44-00 
PnNOXvd  of  Iroa  18-25  18  144  13  00 
ProtoxydofMangUMiie  0*60  4046  100 
MagDe&ia  O'SO  0-686  Ume  3'8# 
Motatnr*    0  080   


97'15,  Kl^p.  9^SaS^  Thom.        94*84,  Tauq. 

Before  the  blowpipe  it  darkens,  but  does  not  fuse. 

Obs.  Il  occurs  iinbcddeii  ill  inii  a  slalc  and  pneiss,  at  Si,  Gothard,  in  Swiizerland, 
and  ihe  Qreiner  mounlain,  Tyrol,  affurds  simple  crystals  of  this  species,  associa- 
ted with  kyanile.  Tlieir  connccium  with  kvanilc  is  sonicliincs  very  peculiar  : 
they  occur,  appaienily,  as  a  continuaUoo  of  its  crystal^s  ^nd  al^o  parallel  with 
them.  Il  has  Wct  stated  («  79)  ilMt  tbeK  is  a  bind  of  rryataUofimlc  induction, 
vhich  influences  the  relative  position  of  crystals  cif  the  same  «:tjhstanre.  and  often 
causes  lliein  lo  unite  in  the  Ibrmaiiun  uf  pustiiaial  twins.  This  ap|>ears  lobe  au  in- 
stance of  a  similar  inlliiencc  between  the  crystallogenic  atlraciion  of  different  sub- 
FUnces  Twin  crystals  of  a  large  size,  occur  ia  Br(,iagae;  also  at  Oporio  and  St. 
Ja^o  de  Compostella,  &c. 

Staurotidc  is  verv  r.bnndnnt  throughout  the  rnica  slate  of  New  England.  Franco- 
nia,  Vt.,  affords  larf^c  brown ish-red  opaque  crystals,  often  pretwiiling  compound 
forms;  also  a  bro\^Ili^h-black  vaiieiy.  Che*ter6cld,  Mass.,  TIartwcll  and  Win- 
tbrop,  Me..  Bolton  and  ToUand,  Conu.,  and  New  York,  3i  miles  from  the  ciiy,  are 
oiber  localities.  It  alsw  occurs  abandantly,  in  single  cr)'sials,  oT  a  4ark  i«aaidi> 
brown  color,  on  the  Wi'  hii  h-m  abjut  8  tnile-s  from  PhiladelpUa. 

Staurolite  is  so  called  irum  cravat,  a  cross,  and  Xi&»f,  si^iu. 


08TRAN1TE.  CamDMCiTun 

lirriiAauft,  tdlii     Xr\s   f'/iil    J<iur    !\.  186. 

412.  Friimtry  forrn  :  a  ri'r]it  rhombic  prism;  M  :  M=96°  and 
84°.  Secondary  J  arm:  smiilar  to  fig.  2  of  Zircon  j  e  :  e=128° 
14',  and  12139  42'.  (Ueavage  parallel  with  e,  (shortffl  diagonal,) 
scarcely  perceptible. 
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IT  7   P.  G.s4*32— 4-4.  Lustre -viUeom,  Color  clave^htown. 

Very  brittle. 

It  does  not  (use  before  the  blowpipe,  but  its  color  becooMs  paler.  With  bonz,  it 
iMli»  with  diflkuli^  into  a  tnuu|NU«iift  glan.  It  is  insoluble  in  nitric  add. 

Oat.  This  minenl  oeenn  in  Norwny,  and  it  is  supposed  in  the  tinoiMienlle  of 
Ftadeilckiwuii.  It  raniable*  aireon,  Mt  difin  in  ayatnlliailon. 
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RED  ZLiNC  OliE.  Bxrmx*  Bbogu. 

frinnaHc  Zinc  Ori>,  .V.  Red  Zinc,  Red  Oxyd  ctHmc  M «v>Nrin  Ond  «r Zlae»  TIlBtaijrf. 
Ziae  Ozjrd«  rerrtr^r*  Bnu  Bougeatra,  M. 

413.  Primary  form:  aright  rhotnbic  prism;  foliated  parallel 

to  the  base  of  the  prism.  Imperfect  crystaUizaiiont  f  stracture 
foliated  ;  prrnii  ilar — particles  strongly  coherent 

H.=4 — 4o.  G. =5-432 — 5*523.  i/tw/rc  subadainnaline.  iStreak 
orange-yeUov.  Color  deep  red,  also  inclming  to  yellow.  Trans- 
lucent^ubcnuulacent  FraetwrB  saboonchoidal.  Brittle. 


It  contains,  according  to  Berthier,  Oxyd  of  Zinc  88,  and  Sesquoxyd  of  Manga- 
acae  18.  It  is  inliufibte,  jntt  »,  before  the  blowpipe }  with  boru  u  jriields  a  jelkiw 
tnnMparent  f ]•».  It  dissolves  withont  effenresecnm  la  altrie  acid.  Oa  eqiovote 
In  rhr  air,  it  siifTersa  partial  tU-composition  at  the •BiilMe, Mid  hfTomw faiTCTied  with 
a  white  coaling,  which  is  carbunale  uf  zinc. 

Om.  It  occurs  with  Pranklinite,  and  also  with  calcareous  spar,  at  Franklin  and 
Steriing,  M.  J.  It  was  fint  noticed,  described,  and  analyzed,  by  Dr.  Bruce,  (Bruce's 
American  Mineralc^.  Joum.,  rol.  i.  p.  %.)  Mttscherlich  has  observed  some  mi- 
nute six  1  pn.sniN,  in  the  iron  furnaces  of  Konigshotie,  in  Siksia,  which  ]ieha> 
iieres  to  be  identical  with  this  ^>ecies. 


P«rltAamua  Titaniuta  Ore,  M.  Tkaali^  Wliriaa-  OlMla>  *f eHnlMb  Wtmwm:  Tl» 
ISM  0«74«,  U.  TllMte  AcM,  Tkm. 

414.  Primary  /om.«  aright  square  prism.  Secondary  forme: 
fig.  51,  PI.  I,  with  the  planes  a,  so  extended  as  to  form  a  four 
sided  pyramid  at  each  extremity  of  the  cryital.  Also  the  amieied 

figures : 
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M  :  e=135^  M  :  e'=161o  34^  €  :  c'=153°  26^,  a  :  asll7o  a  :  e« 
148°  3P,  M  :  c=:123°  BO',  e  r  e=128°  41'.  Cleavage  parallel  to 
M  distinct  ;  to  c  less  so.  M,  e  and  e',  are  usually  vertically  stri- 
ated. Crystals  often  acicular.  Compound  crystals :  they  occur 
under  the  form  of  singly  and  doubly  geniculatod  crystals ;  one  of 
the  latter  kind  is  represented  in  fig.  1.  For  an  explanation  of  these 
fornw,  see  §78.  Imperfect  crystallizations  :  structure  graUUlaTi 
particles  of  various  sizes,  and  strongly  coherent. 

H.=6— 6-5.  G.=418,  Klaproth ;  4-249,  Mohs;  a  dark  variety 
from  Ohlapian.  Lutire  metallic  adamantine.  Sireak  very  pale 
brown.  Color  reddish-brown,  passitig  into  red;  sometimes  yel« 
lowish.  Subtranflparent— opaque,  rraeiure  subconchoidal,  un- 
even. Brittle. 

If  pure  titanic  acid,  it  is  compoi»cd  of  Titanium  66  05,  and  Oxyeen  3.T95:  but 
Nifpriiie  contains  about  14  per  cent,  of  Ozrd  of  Iron.  Before  the  oloirpipe  tt  n- 
mnins  unaltered.    With  borax  it  foims  a  nyaci nth-red  bead.    It  COOUIUllliealeta 

|>alf'-red  color  to  salt  of  ph(».sphorus,  but  docs  not  fu.se  with  it. 

( )iis.  Ruiile  is  generally  found  in  imbedded  crystal-s,  in  masses  of  quartz  or  feh^par, 
and  often  occurs  in  aciciilar  crvstals,  penetrating  quartz  crystals.  It  has  also  been 
met  with  on  speeatar  iron.  In  this  sitnation  it  occurs  in  the  Orisons.  Brazil  affords 
the  acicular  i  ryslallizations  in  limpid  quartz.  At  Yrieix,  in  France,  and  in  Castile, 
geniculate!!  rrvstals  are  obsained,  often  of  large  size.  At  Olt'apian,  in  Transyl- 
vania,  it  is  found  in  ju  blilrs,  of  a  black  color,  and  hence  called  Nigrine.  A  iiuis- 
sive  vaiiety  occurs  at  An-nlal,  in  Norway  ;  also  at  Karingbricka,  in  Sweden  ;  the 
latter  is  said  to  contain  3  ptr  cent  of  chrome,  and  is  the  Tiiaiu oxidi  ckromifere  of 
Haiiy  At  Windsor,  Ma-v*.,  crystallized  rutile  occurs  thickly  dis.seminated  through 
narrow  vein.s  of  feldspar,  traversing  an  extensive  ledge  o{  chlorite  .slate.  Large 
compound  cry.stal.s,  of  a  dark  color,  are  occa.sionaIIy  found  at  Lane's  Mine,  Monroe, 
Conn.,  also  in  the  neiKhboriog  town  of  Honiingtonl  The  mica  slaie  of  Hampshire, 
BeHcshire,  and  FhrnkTla  comities,  Mass.,  contwns  this  species,  hat  no  where  m  eon- 
siderablc  quantity.  It  occurs  in  beautiful  translnccutand  subtranslucent  crj'slals,  in  a 
felds]>ar  quarry  near  Middlelown.  It  is  met  with  in  small  brilliant  crvsuils,  in  white 
limestone,  with  ^inel,  serpentine,  talc,  mica,  dtc,  at  Amity,  N.  Y.,  and  with  blue  sap- 
phire, tormaline,  and  spinel,  In  a  similar  rock  at  Newton,  rl.  J.  Ixxise  crystals  have 
been  fonnd  in  North  Carolina  and  Yirftnia. 

The  finer  .specimens  of  this  sp<^ries  from  Middletown,  Conn  ,  when  cut  and  pol- 
ished, form  a  gem  of  rare  beauty.  The  ozyd  of  titanium  is  employed  iu  painting 
pMMiain. 
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Ru(i1e  is  so  named,  in  alhukm  to  its  color,  from  the  Latin  ralilns,  which  signifies 
both  redwoA  ruptendant.  Bammn  muBed  a  reticnlated  varied  iagtiUUt  from  m^iM, 

a  net. 


SPHENE.  RoTUM9  ojKiaooa. 


On,M. 
eucaln,  EL 


On, 


n 


415.  Primary  farm:  an  oblique 
rhombic  iMrism.  ^Secondary  forms  : 
n  :  H=136'^  8',  P  :  y  (adjacent  planes) 
«:6(P  24.  Cleavage  paraiial  to  » 
and  P ;  not  easily  Stained.  Imper- 
fect crystaUizaHana :  lamellar  and 
granular  structure;  particles  in  the 
mtter  strong-ly  coherent. 

H.=5 — 5-5.  G. =3*468,  Haidinger. 
3*2378,  of  a  specimen  flrom  St.  Go>  ir«»cwi>y.~aiitw> 
thard,  Gordier.   LuBtre  adamantine 
— ^resinous.  Streak  white.    Color  brown,  gray,  yellow,  green,  and 
sometimes  black.  Transparent — opaque.  Bnttle. 


It  conuins,  according  to  Klaproth,  (Beilrage  i.  251,}  and  Cordier,  (Jotir.  des 
Mines,  xiii.  70,) 

JSilica  3.'j  26-0 

Ticuiic  Acid  33  33-3 

Lim«  33-b101,  K.  32-»<^3  &,  C. 

Bi'fore  the  blowpipe  the  yellow  varieties  are  not  altered  in  color;  the  others  be- 
come vellow.  The^  slightly  intumesce,  and  ftise  on  the  edges  into  a  dark  enamel. 
With  borax  thev  a  fiord  a  vellowish-green  |^a«.  Thcf  diHwIve  ia  heated  nitric  add, 
with  the  exception  of  a  silicious  residue. 

Ow.  This  species  was  formerly  divided  into  titanite  and  tphent,  the  former  in- 
clnded  the  brown  or  black  varieties,  the  latter  the  lit^litt  i  <  >lored  and  translucent. 

Spbene  occurs  inlcrspen>eti  among  primary  rucks,  in  gneiss,  granite,  mici  slate, 
primitive  limL>stoite;  also  in  sienile,  and  beds  of  iron  ore.  Titanite  occurs  with  py^ 
roxene,  in  beds  of  iron  ore,  at  Arendal,  in  Norw  ay,  in  pranite  at  Sartut,  in  Greenland, 
Sphene  in  complicated  compound  crystals,  of  a  pale  sreen  color  ami  transparaat,  oc 
ears  at  Graiibiiulen,  in  the  Grisotis,  associated  with  feldspar  nnd  chlorite,  on  mica 
slate  at  St.  GoUiard ;  also  at  Mont  Blanc,  and  elsewhere,  in  the  Alps.  Small  crystals 
occur  in  sienlte  at  Stroittian,  in  Argj'leshire,  and  Criffle,  in  Galloway.  Occasionally  ic 
is  foutul  amnn^  volcanic  rocks,  as  at  the  Laachar  See,  and  Andernach  on  the  Rhine. 

In  Cauada,  at  Grenville,  and  iii  Buck^  Co.  Penn  ,  three  miles  west  of  Atileboro', 
it  is  associated  with  tabular  spar  and  plumbago.  At  limber's  Ro<  k,  i»n  L<ikc  George, 
it  occurs  very  abundantly  in  satail  brown  cry  stals,  disseminated  through  an  a|;gre* 
gate  of  feldspar  and  pyroxene.  A  slmihiir  variety  occurs  both  crystallized  and  mas- 
sive, at  Bolton,  Mass.,  in  limestone,  accompanied  with  pyroxene  and  netalite.  In 
small  black  shining  cry&tali  ii  is  met  with  at  CSouverneur,  N.  Y.,  imbedoed  in  prim- 
itive limestone  and  associated  with  apatite  and  scapoliie.  It  occurs  also  in  rounded 
grains  and  imperfect  ciystais  disseminated  through  limestone  with  hornblende,  Ac, 
at  Edenvflle  and  Amitjr,  N.  Y.,  and  at  TmmhnlL  Coon. 

The  name  sjyhtnf  was  apfdied  to  this  minenu  in  allttsion  to  the  fotm  of  the  ci7S> 
tal,  from  t^nr,  a  wedge. 
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ANATASE.   RuTiLcs  fyramidaus. 
Pyrmrat^fll  TluniuD-Ore,  Jtf.  OctaJicdrit*,  J,  OtoMite.  TiUM  AailaH,  J7. 

416.  Primanj  form:  a  square  octahedron; 
A  :  A  (in  the  same  pyramid)  =97°  50',  A :  A  (ad- 
jacent, hut  in  different  pyramids)  =126^  22'. 
Secondary  form:  A:e=138^58^  A  :  m=153'5 
11',  A  :  p-116^  49',  a  :  ui-lin^  33',  e"  :  e"- 
148°  23'.  Cleavage  parallel  to  A  and  per- 
fect. 

H.»5-6— 6.  Haiky ;  3-826^  Mohtr. 

Lustre  metallic-adamantine.    Streak  white. 

(^'oh>r  various  shades  of  brown,  passing  into  in- 
digo-blue;  greenish-yellow  by  transmitlpd  li;j^ht. 
J^Vaciure  subcouchoidal|  scarcely  observable. 

Aceordinir  to  VanqiteliTi,  it  i»  a  pare  Oxyd  of  Titanftam,  and  b*for«  the  blowpipe 

exhibits  tlir  plirnniiiciia  (if  ihiit  Milistniii  e  When  hcatcel  it  crivcs  uiil  a  i<ildish-yel- 
luw  uhiji?iphu(eM:eni  light,  which  aj>pt:ar.s  .suddenly  lii<e  a  iiaiae  and  is  6uou  ovcrj  a 
peculiarity,  according  to  Sir  D.  Brewsler,  not  mel  with  in  any  other  species. 

Om.  AiMiase  occuni  moel  abuiuknUy  at  Boarg  d' Oisans,  in  Danphiny,  accom- 
panying feldspar,  axinite,  and  Crichtottite.  It  is  also  tooM  In  mica  slate  hi  the 
(3rison!?-,  at  Tavatsch,  in  the  T}to1.  In  Rrazil  it  occurs  both  imbrdfjffi  in  quartz 
and  in  detached  crystals  of  so  splendent  lustre,  as  to  be  sometimes  mistaken  for 
diamonds. 


BROOEITE.  BcTtuis  BnooKiAinw. 


PfiaiMtto  Tlunlanhprs,  Maid.  JoilnlM^  8tr*U  BwMttt  Ltwf. 

417.  Primary  form:  a  right  rhombic  prism ; 
M  :  M=100°.  Secondary  form  :  M  :  €=140°, 
e  :  e=101°  37'.  Cleavage  parallel  to  M  indis- 
tinct ;  parallel  to  P  still  more  so. 

H.=:5'5— 6.     Lustre  metallic-adamautine. 

Streak  yellowish-white.  Color  hair-brown, 
pa-ssiiiy  into  de*'p  orano^c-yellow  and  some  red- 
UiJiii  tints.    Traiisiuceut — opaque.  Brittle. 

It  contains  Oiyd  of  Titanium,  with  tiaces  of  Oxyd  of  Iron  and  Manganese,  but  has 
not  yet  been  analyzed. 

O i!s  R  rookite  was  first  observed  among  some  minerab  accompanying  titaai(« ffom 
Daupbiny,  by  Mr.  Soret,  of  Geneva.  It  has  since  been  discovered  m  finer  eiys* 
tals  at  Snowdoa,  Walee.  It  was  named  by  Mr.  Levy,  in  honor  of  Mr.  Brooke. 
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RED  COPPER  0B£.  Rotilcs  octaheoros. 


Ocuhwiral  Copper  Ore,  jr.  R«d  Oxyd  of  Copper.  OzydalaMd  Oapptr*  JP.  Tilt  On. 
(mrx,  Zie(«ler£,  tr.  CuimOsM«  Rouge,  Culvre  Ozidul«,  H. 

418.  Primary  form :  the  regular  octahedron.  Secondary 
fomu:  figs.  2»  3,  6,  6,  7,  8,  9, 10, 11, 
&c.,  PI.I.,  also  several  of  these  forms 
in  combination,  as  in  the  annexed  fig- 
ure. Clcarnn-e  parallel  to  A.  Im- 
perfect crystallizations  :  structure 
granular;  particles  of  various  sizes 
occasionally  impalpable.  Sometimes 
earthy. 

H  -3-5  — 4.  G.=5-992,  Haidinger. 
Lustre  adamantine,  or  submetallic — 
earthy.    Streak  several  shades  of 

brownish-red.    Color  red,  of  various 
shadas,   particularly  cochineal-red: 
occasionally  crimf>oii-rcd  by  transmitted  li<jht.  Snbtransparent — 
subtraiislucent.    Fracture  couchoidal,  uneven.  Brittle. 

It  contains  Copper  88  88,  (two  atoms,)  ami  Oxyfjen  11  12,  (one  atom.)  Before  the 
blowpipe,  in  the  reducing  flame,  on  cliarcual,  a  allurib  a  glubule  ul  copper,  ii  db- 
•olves  witli  elfervescence  in  nitric  acid. 

On.  3Yte  ort  formerly  indiuled  tlie  earthy  varieliat.  Thew  maaliy  present  a 
brick-red,  or  reddub-brown  color,  and  are  frequently  mixed  with  oxyd  of  iron.  Tber 
occur  in  the  Bamial,  at  Camsdorf  and  Saalfu-ld,  in  Tliurin^ia,  and  in  Cornwall. 
Fine  translucent  crystals  oi  red  copper  ore  occur  with  native  copper  and  quartz  at 
Wheal  Qorland,  and  other  Cornish  mines.  Isolated  crjmab,  souMXinee  aft  iftCh  in 
dianeier,  are  foiuid  imbedded  in  Uthomarj^e  at  Ghe»y,  near  Lvons:  they  are  gcne> 
rally  coated  with  malachite.  Splendid  specimens  are  brought  from  the  Baimat  and 
Ekalheiincnberj;:,  in  Sih^ria.  Cornwall  and  Kheinbrei.back,  on  the  Rhine,  affords 
the  capiUary  variety,  which  occurs  in  extremely  liiender  crystals,  reticuiarly  andcon- 
ibsedly  aggregated,  often  apipcaring  fibrous  and  flocculent. 

li  has  been  observed  maadTe  at  Schayler'a  mine,  N.  J.,  anoeltted  with  chiyaoooUa 
and  nartve  copper. 

When  fonnd  in  taufe  qtuutfitici^  thla  qicelea  b  vataiable  aa  an  on  of  copper. 
PYROCHLORE.  Rnmra  onTOMos. 


419.  Primary  form :  the  regular  octahedron.  CUav9ge  none. 
H.^.    G.=4'2  —  4-2.'j.     Lvsfre  vitreous  or  resinous.  Streak 

gale  brown.  Color  dark  reddisli-hrown  ;  the  fresh  fracture  almost 
lack.   Faintly  subtranelueent— opaque.   Fracture  couchoidal. 

It  contains,  acrordinp:  to  WnMT.  Titanic  Acid  62-75,  Lime  12  85.  Protoxyd  of 
Uranium  b  id,  Oxvdof  Cerium  6  HO^Pro4ojtyd  of  Mangaues<>  itlb,  Uzyd  of  Tin 
0-61 ,  Oxyd  of  Iron  and  Water  4'in— 97*30 ;  also  a  trace  of  iooiie  acid  and  mag* 
aeeia. 

Before  the  blowpipe  ft  hecmncs  pale  brownidi-ydlow,  bnl  retains  its  Ivstre,  and 

with  grrat  difficulty  fuses  into  a  blacki'-li  I  rriwn  scoria.  It  is  porffctly  dissolved  in 
borax,  affording  a  reddish-yellow  LraD^pareut  globule  in  the  oxydating  flame,  which, 
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mttaaiagthteonmvpmqne.  When  a  coosidenUepontiOBof  theas^ay  is  added,  the 

g\af(s  on  cooltne  astiinne!^  the  form  of  a  white  enamel.  In  salt  of  pho^horus  it  (Ms- 
solves  completely,  and  ai  first  with  some  effervescence.  The  glass  in  the  oxydizing 
flame  is  yellow  '.i.  iiil''  Imr,  iiui  becomes  gr:i--'-.-L'T''en  on  cooling. 

Ow.  tt  occurs  imbedded  in  sienite  at  Fredenckswam  and  Laorvig,  in  Norviqr, 
•Moefated  with  zircon,  to  which  it  hu  eoosiderable  resemblance;  and  lilsn  polyajy* 
nite  and  phosphate  of  v.tria  It  was  named  by  Berzclius  in  allusion  to  its  proper^ 
of  becoming  yelluwish-green  under  the  blowpipe,  from  wf ,  ^re,  and  j(Xmfo(,  grtt». 


TIN  ORE.  JoTwa  atiADRATva. 


PrramMal  Tln-Or«,  JV.  Oxyd  of  Tin.  Prrrxvd  of  Tta»  nMB.  TUlMO*.  WaodThu  ftlHB 
Tin.  Korolicl)  ZIoeri,  Zinstein,  H'.    Ltaln  Oxi  de,  i/. 

420.  Primary  form  :  a  right  square  prism.    Secondary  forms  : 


1.  9. 


figs.  1  and  2,  of  crystals  from  Cornwall.  M  :  e=133''  38',  e  :  e= 
liil^  35',  c:a=124^  e:a^l6(K»  47',  o:o^lB9°  &  and  118°  16', 
e' :  37'  and  IB7*>  23'.    Cleavage  indistinct  parallel  with  M 

and  Compound  crystals :  fig.  2,  p.  43,  composition  of  tfie  third 
kind.,  or  parallel  to  the  plane  a ;  fiij.  12,  PI.  TV.,  r-omposition  of  the 
third  kind  ;  effected  subsequent  to  the  conmiencenien t  ol  the  forma- 
tion of  the  crystals,  (For  remarks  on  this  crystal,  and  this  kuid  of 
compound  fonn,  see  i  78.)  Imperfect  crystaUizaHons  :  atnicture 
fibions  diveig^  onaU  teniform  shapes;  granular — ^paiticlea  of 
▼an'ons  sizes,  sometimes  impal]>able. 

ll.-r>  G. =6-5— 7-1  ;  6%.  crystallized  variety;  6-514,  thin 
coluiunai  V  anety.  Lustre  aduiiianline.  »Streak  pale  gray ;  in 
some  Tarietiea,  pale  brown.  Coier  principally  toown  or  black ; 
flonMtiines  red,  gray,  white,  or  yeUow.  Nearly  transparent — 
opaque.   Fracture  subconchoidal,  uneven.  Brittle. 

It  contains,  according  to  Klaproth,  Thomsoix,  and  Berzelitts, 


Corawiill.  Flibs. 

PerozydofTin                   90.5                96965  99-6 

Oxyd  of  ColumUimi              —    9-4 

Peroxyd  of  Iron                      fhS            1     n-^M  1*4 

Sesquoxyd  of  Manganese          —           1  ^ 

SUica                                —                a750  - 


Digitized  by  Google 


364 


DESCRIPTIVK  MlNfiAALOGY 


Bdbre  Ibe  blowpipe,  od  charcoal,  it  is  reducible,  but  wilh  difficulty ;  redoclioo'takes 
place  more  rapidly  if  it  is  mixed  with  borax  ajid  cariMoate  of  soda.  It  is  infusible  in 
acids.    Fuseavrith  caustic  potash  it  yields  a  mass  which  is  mostly  soluble  in  water  j 

hydriodic  acid  iIiidws  down  from  the  solution  a  yellow  prt.'r  ipiiatc. 

Obs.    Tin  ore  i»  met  with  in  veins  traversing  granite,  gneiss,  and  mica  slaie. 

Cornwall  affords  the  finest  and  most  remarkable  .simpM  ciyvtals,  aasoeialed  witk 
llaor,  aoaiite,  topaz,  blende,  wolfram,  &c.  The  sinraiar  compound  cr>-sta1s  come 
mostly  rrom  Bohemia  and  Sajdhy.  The  twin  fonnsm>m Zfnnwald  and  Schlacken- 
wald  ufun  \v(?i:,'h  M  vcral  ]Hiiiinl^.  I(  hou t-vir,  found  in  the  greatest  abundance 
at  Coiijwail,  t)uMii(h  in  smaller  iiidi vuluais,  and  under  a  great  variety  of  crystalline 
forms,  ditFcieiu  veins  affording  distinct  olodifications.  It  also  occurs  in  Qalacta, 
Greenland,  Sweden,  the  peninsala  of  Malacca,  and  the  island  of  Banca,  in  Asia. 
Some  specimens  from  the  vicinity  of  Fahlun,  where  it  occurs  associated  with  topaz, 
albite,  and  quartz,  contain,  ac  cuidin^  to  Ber2elius,  iteveral  per  cent,  of  the  osydof 
columbium.    This  i»  the  Colambiierous  oxyd  of  tin  described  by  Phillips. 

Tbe/ftfviw  or  wtod  tin  occurs  in  botryoidal  and  loiiform  shapes  of  a  radiated 
stmctare,  and  composed  of  concentric  coats.  It  occurs  at  Cornwall  and  Brazil. 
ToeuTseyt  tin  is  the  same,  on  a  small  scale.  Stream  tin  is  the  allu\'ial  debris  of  tin 
veins,  separated  from  the  cl>  |Mi-its  of  gravel  by  wa>liirit,'.  It  or  ruis  in  tlu-  low 
grounds  of  CornwalL  The  Uutted  States  have  atiurdcd  a  lew  small  crystals  of  fin 
at  Chesterfield,  Mass.,  associated  with  albite  and  turmaline.  Pseudomornhs,  imita- 
tive of  feldspar,  (a  common  mineral  in  the  region,)  have  been  found  iu  Cornwall  { 
and  others  composed  of  the  white  oxyd  of  tin,  imitative  of  quartz. 

'Vhi-  Curiiwail  mines  have  been  wurked  from  a  very  nnnote  antiquity.  The  Ty- 
ri&us,  as  early  as  the  time  of  Moses,  appear  to  have  exfioncd  tin  from  this  rcirion. 
Tbey  now  aiibrd  annually  4000  tons  ot^ tin,  amonniing  in  value  to  £900,000.  The 
pure'^t  ?rnin  tin  is  obtained  from  xhr  «:trcam  ore,  which  often  yields  10  percent.  The 
block-liii  IS  smelted  from  the  ore  dry  (rum  ilio  veins. 

Tin  is  <  rnjiiuvi-d  for  i  oatii><^  iron,  and  ihns  forms  the  mat«'rial  f>)r  the  ordinarv  tin 
ware.  Mixed  with  mercur^'j  it  cotn|Kises  the  meiallic  covering  of  uirroxs.  Witb 
lead  it  fiHrms  pewter. 


CCRITE.  CaaiTva  rbombokeprus. 

421.  Primary  form  :  tctroxona].   Massive;  structure  granular. 

H.==5-5.  G. =4-91 2.  Tlnidincor.  Lftslre  adnmantino.  Streak 
fifrayish -white.  Color  Ix-lwceii  clovi-  brown  nnd  chern  -red,  passing 
mto  gray.    Slightly  subtransluceni.    Fracture  spluitery. 

Aeeordiiig  lo  Hlsiiiger  and  YanqneUn,  k  eontaini 


Oxyd  of  Cerium  68-59  67 

Silfea  18  00  17 
Oxyd  of  Iron  2  00  S 
Lime                                     1 S5  t 

Water  nnd  Carbonic  Add  9*60-99  44,  H.  I9--100,  V. 


Ik  Is  infosible,  fer  sr,  before  tbe  Wou-pipe ;  with  borax  it  fbrms  a  yellow  globule, 

which  bccoiiu's  almost  eolorles^  on  i-iMdin?, 

Obs.  It  occurs  at  Ba-siriae-s  near  Riddarhyttan,  in  Westmanland,  Sweden,  form- 
ing ft  bed  in  gneiss,  and  associated  with  mica,  hornblende,  copper  pyrites,  cerine, 
dtc.  It  bears  considerable  resemblance  to  the  red  granular  variety  of  corondam,  but 
is  readily  distinguished  by  lis  baidnesa. 


TUULITE.  CsatTus  RUOMBicos. 

423.  PHmary  form:  a  rhombic  pmm  of  92P  30^,  and  87^ 
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SCy,  according  to  Brooke,  who  also  supposes  it  to  be  oblique.  CUav- 
age  parallel  with  M  distinct.    Occurs  usually  granular. 

II.s6*5 — 6.  lAutre  vitMous.    Streak  grayish- 

white.  Color  rose-red.  Trantlucetit-HBubtraiiBlucent  Particles 
of  granular  yarietiea  easily  separable. 

It  eontafm,  fte«!ordtngr  to  ThomBOO,  (Mia.  i.  415,)  Silica  46-10,  Peroxyd  of  Cerium 
25-95,  Lime  12  50,  Peroxyd  >  (  Inn  515,  Potash  W  OO,  Moisture  1  55--99  55.  The 
silica,  a.s  stated  by  Thotn.sun,  was  prolMbU',  in  part,  derived  from  the  gaugue, 
which  he  found  it  impossible  to  iqptrate.  Before  the  blowpipe,  with  carbonate  of 
aoda,  it  Aiaesinlo  a  colorless  trannparent  bead,  which,  with  the  addition  of  salipelfe, 
■antmea  a  icnalbly  Ti«let  e(4or,  indicating  the  presai<»  of  a  trace  of  maaganeae. 

Obs.  U  oecun  at  Bootand,  in  TdUBmarki  Norway,  in  a  loek  *'^«w*'f*Bg  chidly  of 
quartz. 


ALLAIilTE.  MnjtNOPHSca  TRicuNAiva. 

•t 

AaatllillelMBa»4>ia,  AU.  rilMMlaCMaBiOi«,P.  Otria*. 

423-  Primary  form:  an  oblique  rhomboidal  prism  ;  M  :  T=116^. 
Secondary  form:  M :  esl29'^,   T  :  e  (adjacent 
planes)  =115°  P.-e=156°46,  P : e-lSl^,  P : e'  C 
=164°  3i),  Haidinger,  with  the  conunon  sfoniome-  r 
ter.    Chnva^e  in  traces  parallel  to  M  and  T. 
Occurs  also  in  aciculur  agg^regations.  Imper- 
fect  eryetallizatums :  structure  impalpably 
granular. 

H.=6.  G.- 1001,  when  pure  :  if  mixrd  with  U 
mica,  as  is  often  the  case,  it  vanes  from  3- 199  ^ 
— 3-797.  Lustre  submetailic — resinous,  occa* 
sionalty  massive  Tarieties  are  vitreous ;  not  of  high  degrees.  Streak 
greenish-gray ;  sometimes  inclining  to  brown.  Color  browniidi  or 
greenish-black  ;  brown  in  thin  splinters.  Subtranslucent-T^paque. 
i'Vaciure  subconcboidal.  Brittle. 

According  to  Stromqrer,  (P<^gendorfli  Aniistai,  zxzU.  293,)  it  raolaiiia 


Allanll*.  Ccrlie. 

Silirn  33-021 

AhiHuiia  15-226  11  31 

Protoxyd  of  Cerium  21  tiOO  2-S  19 

Piotoxyd  of  Iron  15  101  20-72 

Protoxyd  of  Manganwif  (0*404  Ince 

Lime  UOeO  9-12 

Water  3  000=-99  432.  —  ===99-51. 


In  the  blowpipe  flame  it  intumesc  es,  and  imporiVcily  fuses  into  a  black  scoria.  It 
gelaitinizes  in  nitric  acid. 

Obs.  Cerine  and  orthitc  have  been  united  with  this  species.  Ii  is  nreferable  to 
retain  the  latter  separate  until  further  investigations  explain  more  fuUy  tneir  relative 

characters. 

Allanite  occurs  at  Alluk,  near  the  southern  extremity  of  East  Greenland,  imbedded 
In  granite  It  iianally  appears  in  black  vitreous-like  masses,  and  is  rarely  crvstal- 
lizr  d  1 1  was  named  in  bonor  of  Mr.  Allan.  Cerine  is  lasociated  vUk  ceriie  at 
Ba&mae^j  in  Sweden. 
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THORITB.  BfamwrtrwM  TvoMncam 

Btritiim*,  Kong.  VcC  A««<L  Uwidi.  18iB,p.L 

424.  Massive  and  compact. 

Not  scratched  by  the  knife.  G.»4*63.  Lustre  of  the  surfaice  of 
froah  ftMan,  Titraous;  of  ezpoaed  suriace,  resinont  and  chill. 
Streak  dark  brown.  Color  black,  sometuues  inclining^  to  brown. 
Praciure  oonchoidal.  Easily  frangible. 

It  oMiaiiu,  accordintf  to  Bemlhit,  TlioiiaST91,  SiUet  19^,  Lfnw  ^S8,  Penord 

of  Iron  3-40,  Oxytl  of  Man-janese  ^^39,  Magnesia  0-36,  Wai<»r  9  50,  with  small  por- 
tions of  Oxyds  oi"  L^ad  and  Tin,  Peroiyd  of  Uranium,  Potash,  Suda,  and  Alumina. 

Btfon  the  blowpipe  it  gives  oat  water  and  becomes  pale  brownisb-rcd,  but  doi>s 
not  line.  Caicinrdia  a  tube  it  gim  slight  indkatioas  of  Aoocic  acid.  With  car- 
boaatr  of  soda  on  platinam  foil,  ft  beeomes  green.  It  Awes  casitf  with  boiax  into  a 
gla>^s  colored  by  iron. 

0»s.  It  waj>  louud  iu  sicniic  by  M.  Esmark,  near  Brevig,  in  Norway.  It  issuted 
to  resemble  Gadolinitc  in  external  chartelera  Tlie  OfW  metal  Thoriam,  was  fint 
discovered  ia  this  laiaeral  by  Berzelios. 


ORTHITEL  ybaMWumn  hocauam. 
OitMa,  JhmMM.  ■levn.Jtoar.nLm 

425.  Oeeufs  in  long  acicular  crystals,  sometimes  two  feet  long  ; 
also  massive. 

H.=5.  G.=3-288.  Lustre  vitreous.  Streak  brownish-gray. 
Color  black,  inclining  to  aah-giay.  Opeqiie.  Fractwe  subcon- 
choidal. 

It  contains,  according  to  Beraelios,  (AfhandUngar,  v.  3-2,) 


PIntKi.  G«>u:»ch*f  T«l». 

Silica  36-25  .^3184 

Proioiyd  of  Cerium  17  39  a)  5l0 

Protuzydoflron  1143  12^380 

Alumina  1400  14-810 

Lime  4-89  T960 

Yttria  3  80  2  870 

Protoxyd  of  Manganese  136  3-360 

Water  8-7(Mry«I.  S'3l»->99-434. 


F!'  f  re  the  blowpipe  it  froths,  becomes  yellowish-brown,  and  melts  with  <  ffi  i  .  fs 
cence  iniu  a  black  ve<iicuJar  globule.   With  borax  it  fuses  easily  into  a  clear  gla^, 
which  in  the  reducing  ilaaieMeoniesamiiisli,andlathecaydisiiigil^^ 
the  last  color  mostly  disappears  on  coolinc:. 

Obi.  Orthite  occurs  in  quartz,  in  acicular  crystal*,  sometimes  exceeding  a  fool 
in  length,  at  Finbo,  near  Falilun,  in  Sweden.  At  Skepj  li  Ijh  it  i>  disseminated  in 
black  vitreous  masses  through  granite.  Orthite  also  (-K:curs  at  Limlenaes,  in  Nor- 
way, and  was  brought  from  Greenland  by  Giesdcke.  The  name,  ortkiu,  isdciived 
from  ftttf  ^rmigkit  in  allnsion  tothe  straight  acicular  Corm  of  the  ciyatals. 


PYEO&TBITB.  ^buMOPasn  ixAioiAMB. 

426.  In  long  thin  imbedded  crystals,  without  any  distinct  form  i 
usually  aggregated. 


Digitized  by  Google 


SCAPTINEA. 


a67 


H.  below  3.  G.=216— 2-25.  Lustre  resinous.  Sireak  and 
color  brownish-black ;  if  weathered,  yeUowuh^brown.  Opaque. 
Fracture  coochoidal,  splintery^  earthy. 

•  • 

It  contains,  accordiog  to  BemUti8,(AllkaiidtinKar,  v.  49.)  Silica  10-43^  PfolOJiyd  of 

of  Cerium  13  93,  CartH>n  31  41,  Waier  36  50,  Protoxyd  of  Iron,  Yttria 4'8T,Alll> 
inina3  59,  Lime  18i,  Protoxyd  ol  Manganese  1-39=98  39. 

It  takes  fire  when  gently  heated,  and  burns  without  either  flame  or  smoke.  Snbse- 
qnentlv  it  whitens,  and  fuses  into  a  l>lack  enamel.  With  borax  it  affords  a  tnwqp*. 
rent  glass.  In  heated  adds  ft  dissolves  with  die  exception  of  a  Uach  powder. 

Obs.  It  Of  urs  in  a  r-  in  -  f  granite,  traversing  gneiss,  at  Karafvci,  near  Fahlon, 
in  Sweden,  aj^sociateU  wiili  GadoUnite.  It  resembles  the  orthite  of  the  saqte  region, 
except  in  its  low  dsfrae  of  lulie. 


GADOLIKITE.  Mjelanophscs  oauonos 


427.  Primary  form :  m  oblique 

rhombic  prism ;  M :  M  (iwcording  to 

Phillips)  -115^,  as  determined  with 

tlie  coniiiioii  goniometer;  accorHinir 

Haiiy  it  equals  109^  28'.  Secondary 
form:  M :  g :  €=12Q«>.  O/eav- 

offe  very  indistinct.    Bf  assise  >  sCmc* 

t  il    ;in|);ilpal)lv  ;,^rannlar. 
.     II      -.^7.  'g. =414— 4-3;  4-lT9f^. 

Thomsun  ;  4 -238,  Haidingcr.  Lustre 

▼itreous,  iuciiiiiug  to  resinous.    Streak  greenish -gray.  Color  black 

or  fpreenish-black.  SubCransluceai— opaque.  FVaetura  conchoidal. 


It  coniaiM,  aoeordia*  lo 

i.410,) 

SiUca 
Yttria 

Protoxyd  of  Cerium 
Glucina 

Protoxyd  of  bxm 

Manganese 

Bfoistare 


Thomaon  ad  flhMl,  and  Bichaidson,  ( 


34  330 
45330 
4  333 
11600 
13590 
trace 

OM-ldO']«»,T.aada 


94-65 
4M 

4-eo 

11-06 
14-S6 


It  decrepitates  in  the  blowpipe  flame,  and  when  in  thin  splinters  is  ftised :  heated 
with  caution  on  charcoal,  it  exhibits  a  vivid  glow,  and  the  colof  beODOtSS jpalsr. 

It  losfis  its  coloi  in  heated  nitric  acid,  and  is  converted  into  a  jelly. 

Ova.  Gadolinite  occurs  principally  fan  the  quarries  of  Karafvet  and  Fiabo,  near 
FUblim,  in  Sweden ;  also  at  Ytterny,  near  Stockholm.  At  each  locality  it  occurs  in- 
distinctly crysiallired,  and  in  roan<  led  masses,  which  are  often  encircled  with  a  rel- 
i  rn-.;  [inb'jdfirtl  in  a  cosTJ^e  g i;i iiicii  lmlIiiiu\  At  KaraCvet,  crVNl.iI'-  h.ivn 
been  ut>iainetl  lour  inches  long.  It  ha.s  &lso  been  met  with  at  Disko,  in  Ureenlaiid, 
anii  inibeiided  in  granite,  in  Ceylon. 

This  mineral  was  first  noticed  by  Capt.  Arhenin.%  at  Ytterby,  and  analjrzed  by  M. 
Gadolln,  who  discovered  in  it  a  new  earth,  which  afterwards  was  named  ifUria, 
from  ite  locality,  Yaeri>f . 
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TITANIFEaOOS  CERITE^  Mhamopboob  Lavmou. 


Lmufur,  Ann.  da  dilm.  M  de  Pbj XXVIL  313. 

4S8.  H.=6"5 — 7.    Lus/re  vhreona.   Color  blackish  bro-vrn.    Fracture  concboidal. 

It  contains  Oxyd  of  Cerium  36,  Oxyd  of  Iron  19,  Lime  8,  Alumina  6,  Water  II, 
Oxjrd  of  Manganese  18,  Silica  19,  Oxyd  of  Titanium  8  ;  the  excess  above  100  of  the 
sum  of  these  quantities,  has  arisen  from  a  change  of  liie  protoxyd  of  ceriam  to  a  per- 
oxyd,  during  the  analysis.  It  sweUs  xtp  when  Mated,  nra  w  Attacked  both  lif  acidi 
and  alkalies. 

Om.   it  has  been  found  on  the  Coromandel  coast. 


iESCHYNITE.  MsuANorasos  Mesouiou. 


Acbrntta,  Br^kt,  Aw-Of  PULx.  1801  I^mUW. 

429.  Primary  form :  ail  oblique  rhombic  prism  of  about  127*', 
according  to  Biuoke. 

H.  —  6 — 6.    G.  b6'14 — 5*55.    Ltistrc  resinous  submctallic. 

Streak  dark  gray,  almost  black.  Cb2or  nearly  black,  incUnins  to 
brownish  yellow  when  transIucetiL  Traiisluceiit---opaque.  Jrac* 
ture  small  subcouchoidal. 

Itcontain.s,  according  to  Hartwalh  (Pc^gend.  Ann.  zvii.  48S.)  Titanic  Acid  56, 
Zirconia  2t),  Peroxyd  of  Cerium  15,  Lime  3-8,  Peroxyd  of  Iran  »6,  Pcroxyd  of  Tin 

0"r>-  Bel'ure  the  bluwpipe.  un  charcdal,  it  f^welh  and  bpcome?;  yollow ;  with  b  irax  ft 
rt'adily  forms  a  dark-yellow  glass ;  with  sail  of  jibosphorus  il  yields  a  traiiijpai cut 
Colorless  bead. 

Obs.  This  mineral  was  brought  hv  Menge  from  Minsk,  in  the  Ural,  where  it  oc- 
ean imbedded  in  feldspar,  and  assoeulad  with  mloa  and  liieon.  The  name  of  this 
mineral  is  derived  from  altx"^*  mtdtOf, 


(ERSTEDITB.  MsLAMonixiia  wiMATos. 

430.  Primary  form:  aright  square  prism.    Secondary  form: 
the  primary  witn  the  angles  and  edges  replaced  ;  a  :  a-lgS*^  16^'. 
H.=5'6.    G.=3-629.   Luatre  splendent.    CWor  brown. 

It  contains  Titanate  of  Zirconium  6B  ><  V  S  i  l  k  a  19*706,  Lime  8419,  BllgliMla 
M47,  Protoxyd  of  Iran,  1136.  Water  b  '£ii^=a&  m. 
Om.  It  ocean  in  bruliant  highly  modified  emtala  at  Anndal,  Norway,  ai^  is 

commonly  found  upon  crystals  of  nvroxene.  Thu  Species  was  diaeoveied  vtf  Forch* 
hammer,  and  named  in  hionor  of  (£rsted. 
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POLYMIGNITE.  MEi.*Nora;BL-«  secrAMOOt.t'«. 


Bm<l<iwi  Konf.  Vel.  Aei4.  Hn4l.  1894,  p.  3198;  BfewMer*i  Jour.  Itf.  39. 

431.  Primary  form :  a,  right  rectangular 
prism.  Secondary  form  :  a  :  a^tSS*^  2S',  M  e 
=154*^  8',  (calculated.)  Cleavage  in  traces  par- 
allel to  M  nnd  T.  The  crystals  are  irenerally 
slender  and  thin,  and  striated  longitudinally. 

H. — 6'5.  G.=4-77 — 4-85.  Ltistre  submetal- 
lic,  but  brilliant.  JStre&Jt  darlt>brown.  Cohr 
black.  Opa(iue.  Priteture  perfect  conchoidal, 
presptiting,  like  the  flurfaoe,  a  brilliancy  almost 
metallic. 

BerzeiiU5  obtained  the  following  tor  its  composition,  in  an  analysis  of  10- IG  grains: 
Titanic  Acid  463,  Zirconia  14  4,  Peraxvd  of  Iron  13*2,  Lime  4"^,  Si;s«|uuxyd  of 
Manganese  2"7,  Peroxyd  of  Cerium  5*0,  Ytiria  11*5.  Pe.r  te,  the  Wowi>ipc  proaoces 
noenect-,  withl'  M.-ix  ii  Ois.-s  rt  iidilv  iiuua  nAoTtiby  Irotk.    Tw  additlOO  of 

more  bjrax  remlurs  it  opaque  and  urange-culored. 

OSR.    It  ix  i  iii^  ai  Frcdeiick.swarn  and  Slaveam,  io  Norway,  imbodded  in  feld- 
ttpar  and  zircon  sieoiie.  lut  crystaU  aoroetimes  «xce«d  an  incd  in  length.  It  was 
named  by  Berzelioa,  in  rilmdon  to  tb*  nombpr  of  Milntuicea  ihaf  cuter  mto  iln  com 
padtion,  fton.  tuMti  wumjff  and  ptytiM^  u  mix. 


FEROUSONITE.  Comtmirts  Hi!MiQtrAiNutv«. 


Hmidingtr,  Edin.  Trans.  X.  ii4. 

432.  Primary  form :  a  right  siiuare  prism. 
Secondary  form  :  o  :  o^KMP  28'. 

H,=.'i-5— V).  (;.-.-rS3S.  Allan;  5-800,  Tur- 
ner. Lustre  e.xternally  dull,  on  the  fracture 
brilliantly  vitreous.  Skreak  very  {>ale  brown. 
Color  brownish  black  ;  in  thin  scales  it  is  pale 
livcn-biown.  or  yellowish  !iro\vn.  Siibfranslu- 
cent — opitque.    Fraciure  perlisct  couchotdul. 

li  contains,  according;  to  M.  Victor  Hmtwall,  (Kong. 
Vet.  Acad.  Handl.  189^  p.  167,)  , 


Colurabic  Acid 
Ytiria 

Prutoxyd  of  Cerium 

Ztroottia 

Ozyd  of  Tin 

Oxyd  of  Uranium 
Pernxvd  of  Iron 


47-75 
41-91 

im 

3-03 

095 

0  31^90  fM. 


It  is  infusible  Uiiore  the  blow  pi |K'.  Imii  Iwsts*  ii*  l  olor  ;  with  burax  il  fui«  with  difli- 
CttUy,  and  forms  a  plass  whicb  is  yellow  while  hot,  with  some  iiitt  r.sfMTsed  while 
spot^  of  undissulved  matter.  With  carbonate  of  soda  it  is  decomposed  and  faaa, 
leaving  a  reddish  j>lag. 

47 
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Ob8.  It  was  discovered  by  Giesecke,  ai  Kikertaursak,  near  Cape  Farewell,  ia 
Greenland,  disseminated  iB  qiUtftx.  It  wu  iMuned in  coDipUnwiit lo  Robert  Fvfgn- 
soD,  Esq.,  of  Raith. 


YTTRO-GOLUMBIT£.  Coldmbus  Bbublu. 

Yuro-Tanialiw.    Taniale  Uii<t«  Vitri/ere,  H.    DiKoluoitate  of  YUrta,  Trtaeolnatau  aiMl 
■     ■  \«tYMMi  


433.  There  are  three  varieties  of  this  species,  which  require  a 
separate  notice ;  the  6toeA,  the  yeUow,  and  the  (rewn  or  dark 

yttro-coluiiibite. 

The  black  exhibits  indistinct  traces  of  crystallization.  IT. =5-5. 
G.=5-395.  Lustre  submetaiiic.  tStreak  gray.  Color  bla^k. 
Opaque. 

The  pdhip  never  exhibits  a  crystalline  form,  but  occurs  in 
laminae  in  the  fissures  of  feldspar.    H.=6.   G.=5-88Sy  Ekeber^. 

Lustre  resinous  on  the  surface,  vitreous  in  the  fracture.  Streak 
white.    Color  ycllowisli-brown — greenish.  Opaque. 

The  brown  occurs  with  the  yelioWj  in  thin  plates,  or  rarely 
grains^  presenting  no  trace  of  crystallization.  H.s4'5— 5.  Lusire 
vitreous,  inclining  to  resinous.  Streak  white.  Color  black,  with 
a  Tery  light  shade  of  brown,  slightly  yellow  when  in  thin  plates 
by  transmitted  light. 

These  Tttietie*  contain,  aecordllig  lo  Betzdins,  (AfhendUngar,  ir.  968, 978,) 

Black.  Yellow.  BrowD.  • 

ColnniUc  Acid  57  ()0  60^1*^4  51 815 

Ylttla  29-780 

TtmsaUcAcid  ^-^y  With  Tin  lim  With  Tin  2  r  '3 

Line  62&  0^500  SWi 

PenNCydoflraa  9-50  1056  0-565 

Oiydof  Viaainm  0-50-96-TO.  6^089-99-986.  l-lll-orotf. 

Bach  of  these  varieties  is  infusible  alone  before  the  blowpipe,  bat  they  decrepitate 
and  assame  a  light  color.  The  black  variety  frothsL  and  luifeii  with  caibonaie  of 

soda.   They  di.ssolve  in  borax,  but  are  not  acted  upon  oy  acids. 

Ods.  These  yarielics  of  ytiro-columbile  occur  in  Sweden  at  Yiterby,  in  red  feld- 
spar, and  at  Broddbo  and  Fiubo,  near  Fabluu,  imbedded  in  quartz  and  albiie,  and 
associated  with  garnet,  mica,  and  the  pvrophysalite  variety  of  topaz.  We  are  in* 
debted  to  Berzeuus  for  the  discover^  aod  d^riptiaa  of  these  aevenU  varieties. 


COLUUBITE.  CoLOMBoa  aacrAimwuis. 

TteiahuHJrt,  J.aad  JK   ThataMl  ^  <!•  Owmv.  ItaMria  OHM,  JT. 


434.  Primary  form :  a  right  reetangular  prism.  Seemdary 
forme: 


•J 


871 


1. 


1^ 


III 


Id 


Midtlletnwn,  Conn. 


Uiddtetnwn,  Cunn. 


Bohemia- 


M  :  6=140°  2(y,  M  :  e=l29=>  A(y,  m  :  e=\57°  29',  m  :  5=158-  6', 
M  :e=112<>  31',  P  :  e=160°  34',  P:  6=119^40',  m  :  6=109°  26', 
M:e«10OO2(K  P:t^\2&>2^,  a :  a  (over  6')  68,'  a:c«143o 
68',  P : o'aiaa^  36',  6' :  (7=150^  17',  h  :  5':-156o  20^',  ^:Ul3Zo 
24',  P:a"=119o  13',  tV  :  ('/'(over  e)  =160^  29',  e  :  6"=170^  14^^. 
The  above  ancrles,  the  most  of  which  have  been  calculated,  agree 
very  closely  with  observation.  The  following  are  the  values  of 
the  above  angles,  obtained  by  Brooke  with  the  common  g^oniometer, 
from  a  specimen  snppoeed  to  have  been  fotmd  at  Bodenmais,  in 
Bavaria:  «: 2=1680  6',  m  :  c=114«>  30',  P:  6=120°,  P  :  a'=13eo 
30'.  Dr.  Torrey  found  the  angle  m  :  c,  of  a  crystal  (fig.  1)  from 
Haddarn  (Ann.  New  York  Lyc.  I.  89)  to  equal  157°,  and  m  : 
129^  50'.  Cleavage  parallel  with  m  and  m  rather  distinct,  the 
fonner  the  most  so ;  parallel  with  P  indistinct  Occurs  also  mas- 
sive ;  structure  granular. 

H.=5 — 6.  G. =5-9— 7-9.  /Li/.«f/resubmetallic.  A^^r^*?  A*  dark -brown, 
slightly  reddish  ;  browuish-black  ;  a  little  shiiiins^.  Color  iron- 
black,  brownish-blacky  srayish-black.  Opaque.  Fracture  subcon- 
choidal,  uneven.  Britue. 

From  the  unusual  varutioa  in  tlie  specific  gravitv  of  the  diAeraat  qweimaai  of 
Cdoffibtnin  ore,  it  is  probable  that  the  subdivision  of  this  species,  which  hns  been 

proposed,  will  prove  necessary.  Apreeably  !o  this  subdivision,  the  American  and 
Booenmais  specimens,  Irum  their  identity  in  cn'stalli/alion,  compose  the  species  Co- 
Imnbile.  Their  spcnjic  gravity  varies  fromS**— <>  04.  In  two  successive  trials,  with 
a  wpecimep  (hnn  Middleiown,  Conn.,  1  obtained  6^  and  &*94a.  The  kardneu  of  t  he 
Miodletown  speHmens  Is  often  tt  low  w  6,  tnd  does  not  exeeed  SI'S:  that  of  the  Bo- 
denmais specimens  is  slated  at  6. 

Specimens  from  Haddam  and  Middletown  frequently  present  the  blue  or  reddish 
tints  of  the  steel  tatnish. 

The  following  is  the  composition  of  tikis  division  of  this  qpecies,  according  lo 
Borkowsky,  Vogel,  and  Thomson: 


Colombic  Acid 
Protox.  Iran 
P  rot  ox.  Man 
Ozyd  of  Tin 
Wntir 


SodeBinalt. 
740 
90-0 
4.6 
0-4 


99^,  B. 


75 
17 
S 
1 


Mktdletnwn, 
73  90 
IfrCS 

a-oo 
62 


Bodenmali, 

79  65 
1400 
76S 

aso 
oos 


98,  V.         9790,  T.       101  75,  T. 
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66-66 

6B'i2 

66346 

»m 

8t26 

8-400 

5-78 

C  19 

6  I  vJO 

iOW 

958 

11  070 

7  15 

ti  im 

—  =-101  30. 

1 19-100  59. 

1  5(H)=^i(x)  0.*^:, 

Dr.  Wollaston  obtained  fiom  foar  grains  of  the  original  q»ecimen  in  tbe  British 
Museum,  sent  out  from  Conneciicnt  by  Gtov.  Wintbrop  to  Sir  Hans  Sloane,  Colom- 

bic  Acid       Pnnnxy.i  m!"  Iron  15,  ProUixyd  of  ManRano--r  5^  100. 

The  ,sct."oud  sp<.*cics  w  hich  lia.s  bjen  sejiaratcd  from  ("nhnnljile,  rciaim  iheGeiiiiaii 
name  of  ibis  s{>pries,  TanUiliU,ur  Kimilo  Tanialit'-.  lioiii  its  locality.  IlSS}x;cific 

Srariiy  is  .«tat«-d  by  iiUceberK  at  7'236,  by  Klaproih  al  7'3.    It  contains,  according  to 
erzeiius,  CuUimb-c  Acid  83-2,  Pruloxvd  of  Iron  7'2,  Protoxyd  of  Manganese  7  4, 
Oxyd  of  Tin  0  4. 

The  third  is  a  iiearlypure  C'ohnnbate  of  iron.  It.s  specific  gravity  is  7G55,  ac- 
cordinir  lo  Berzeliiisj  7-96a,  accordinf?  to  Ekeberg.  Its  lustre  is  more  perfectly  metal- 
lic, and  its  streak  a  purer  reddish  brown  than  the  piece<linu'  Berzelius obtained  for 
its  colnpl»^ilioIl,  Colunibic  .Acid  H5K),  Prutojtyd  of  Iron  l'2  y7,  Protoxyd  of  Manga- 
nese 1  (i,  Oxyd  of  Tin  0  HO,  Lime  0-56,  Silica 0-7^103-51.  Tbanuon  propOKS  the 
name Jtnotaninlilc  foi  this  variety. 

.The  Broddbj  Colunibite  contains  a  large  proportion  of  tin,  and  has  a  specific 
gravity  of  0  5.   The  following  are  the  miuis  of  three  aiialyaes  by  BerzeltQS: 

Columbic  Add 
Oxyd  of  Tin 
Tun<»>lic  Acid 
Oxyd  ui'  Iron 
Oiyd  of  Maitganeae 

Lime 

Before  the  blowpipe  alone>  on  charcoal,  Golttnibtte  is  infasible.  With  borax,  in 
powder,  fusion  i?  slowly  but  perfectly  efleeted. 

Obs.  The  Cohimbiie  of  Bo«lenmais,  Bavaria,  and  also  of  Rabenstein,  near  Zwcisel, 
in  Bohemia,  occurs  in  granite;  the  Kimilo  laataliie,  Finland,  in  red  teld^pi ,  and 
the  spet'imfms  which  occur  near  Fahluo,  in  Sweden,  in  albiie  and  qiinriz. 

The  occurience  of  Columbitc  in  this  country  was  first  made  known  by  Mr.  Hatch- 
ett's  examination  of  a  specimen,  .sent  by  Gov.  Winlhrop  to  Sir  Hans  Sloane,  then 
Presidenl  of  the  Royal  Society,  which  was  labelled  as  found  al  Nealma::u''  Dr 
S.  L.  Aliiohill  staled,  (Med.  Repos.  vol.  VIII.)  that  ii  was  taken  from  a  spring  at 
New  London,  Conn.  IVo  locality  has  since  been  detected  at  that  place.  But  the  rcdi.%- 
covcry  of  it  at  Haddam,  fim  publishr.I  h\  Dr.  Torrr-v  ( SilUman's  Amer.  Jour.  IV. 
55J,)  has  led  to  the  belief,  Uuit  tlic  latu  r  was  its  orii'mal  Imality.  It  has  since  been 
di>«  '  Vned  more  abundanily  near  Middleiowii,  C  >iin 

At  Haddam  it  occurs  in  a  granite  vein,  associated  with  chrysoberyl,  beryl,  Pioitr, 
and  auiomolite.  Much  finer  and  lar^r  cryxiab  have  been  a  Horded  by  the  Middle- 
town  locality,  whort  ii  fcritr';  in  n  frlilspar  (juarry.  The  above  fipurc,  "2,  rcpicMMits 
one  of  tht'Sc  crystab  ilm  r  tju  sviuii^  ol  iia  iiitU  long;  its  faces  are  sufHcienily  buUiant 
lo  permit  the  nseof  t^n-  1 1  lii  -  ;  i  k'.;  ^x>nioineier.  A  crystal  from  this  Iwality  has  lately 
b.'en  described  (Si1liniau'$  Amer.  Jotmu  XXX.  38^)  by  Professor  Johnston,  of  the 
Wesleyan  University  of  Middletown,  which  weighed,  before  it  was  broken,  14  pounds. 
The  pnri  figured  w  .-i i,'lit  il  ll  Ih-  1-J  oz  avoirdupois,  and  exfrcili'il  7  inrliesin  !en|?th 
and  breadth.  It  exhiLiti.>  ila-  tact  >  aj,  c",  f,  and  another  iiupcrfect  plane,  which 
appears  to  6'.  Chesterfield,  Mass.,  has  afforded  some  fine  crystals,  associated  with 
blue  and  green  turmalines,  and  bvryl,  in  granite;  also  ouile  large  and  perfect ciyMalp 
line  individuals  have  been  foQiid  at  Acworth,  N.  H.,  bat  the  locality  ia  now  appa* 
ventlj  ezhansted. 


PITCHBLENDE.  UaAinoa  AMoanics. 


Uncieavabie  UrBnlum  Or<>,  .V    t  i  Aniuia-Ora,JK  tTna'OeliT»,  P.  Prutaxyd  orUfanliia,rMjMts, 

tV.   Peel  tirai),  ilsM,   Uru«  Oxyduie, 

435.  Mtossive  and  hntryoirlal  ;  also  in  irrnin«?. 

H.=5-5.  G.=61f)S.  /.//.nY/t  stihTnetnllic.  or  dull.  AVreoAr  black, 
a  little  shining.  Color  grayisli,  brownisli,  or  velvet-black.  Opaque. 
Fracture  conchoidal,  uneven. 

It  contains,  according  to  Klaproth,  (Bcitrage  ii.  221 J  Protoxyd  of  Uranium  86  5, 
Pntoxyd  of  iron  9-5,  Silica  5*0, 8ulphiir«t  of  Lead,  trO. 
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Aloae,  b«fore  die  blowfripe,  it  fai  iafvlUe)  bat  wllli  bom  it  melts  into  a  gray 

scoria.  In  the  state  of  powili  r,  it  dis.-iilves  slowly  in  nitric  aciil,  alterulfil  with  tM 
formutiuu  u{  the  red  lurne-  ol  inir<>n>  .u-ij.    It  is  uoi  auraciable  by  ilie  iiia;,'net. 

Ow.  Pitchblende  acconipanirs  van-ius  ores  of  silver  and  lia<i  ai  Joliamigeorgpn- 
Aadl,  Marieoberir,  and  Schneeberg,  in  Suoiiy>  at  JoachjinsUwlajid  Pniinua,  im 
Bohemia;  also  at  Rezbanya,  in  Hungary ;  it  is  associated  with  nraniie  In  some  of  the 
Corni-h  min«'>. 

It  is  employed  in  poreelain  painting,  affording  an  orange-color  in  the  enameling 
flie,  aid  •  btark  aw  in  iliai  In  wUch  tke  poieelato  btkeo. 


WOLFRAM.   WoLPRAJHiUH  RKCTAKaoias. 


friMMiie8ebM]lwa-Or«,  Jir.  Tongnata  aT  Iraa. 
Aaa  and  MwfMMie.  AehMlf •  P«mi0nk,  C 


«r  tiM  and  If  anfaacK,  Bclie«laie  «r 


436.  Primary  form  :  a  rectangular  prism.  Secondary  form 
e :  «'=101<»  6',  c :  e  (over  the  apex)  -lis** 
Cleavage  perfect  parallel  with  M.  Compound 
crytttals :  composition  pnrnllcl  to  M  ;  other  twins 
occur  in  which  comjiosition  takes  place  parallel 
to  e,  or  is  of  the  second  kind.  Imperfect  crys- 
iaUizationt :  structure  irregular  lamellar;  alto 
coane  diveri^t  colunmar ;  gratmlar — jpai^icles 
strongly  cohc^rmt.  Fseudmnorpka  imitative  nf 
tuns^tate  of  lime. 

1L=5 — o  i).  G.=:7'l — 7*4.  Lustre  subnietaliic.  &ireak  dark 
reddish-brown.    Color  dark  grayish  or  brownish-black.  Opaque. 


According  to  Berzelias asA  Vavqueiin,  It  oM^tatiA 

Tun^Mir  Add  71  6fi6 

Protoxyd  ol  Iron  17  5'J4 

Protoxyd  of  MaPgWfita  3  (i40 

Silica  »l(X)--I(X),  B. 


7:1511 
5-744 


.100.  V. 


It  decrcpiiate.s  before  the  blowpipe,  and  melLs  ai  a  lii:,'h  tcinpoiaUire  iaio  a  glub'ile, 
wha«e  sorface  is  covered  with  crystals,  having  a  iiu'iallic  lustre.  With  borax  it 
fni  nis  a  ;^reeo  bead.  With  salt  of  phosphoms  it  fuses  into  a  clear  globale  of  a  deep 

red  color. 

Oi>.  Wolfram  is  ofit  ti  a-^ix  iatcd  with  tin  •'vr<  \  alsn  w  ith  :.m1i  na,  in  v<mjis  trav- 
crbiug  gray-wacke;  al^  in  quartz,  uiih  native  bismuth,  tuu^siate  ut  lime,  pyrites, 
galena,  Dtende,  &c. 

It  occurs  at  Cornwall,  much  to  the  detriment  of  the  tin  ores;  in  fine  i  iy-r.ils  al 
Schlackcnwalil.  /.iimwald,  Ehrcnfrieder^<lui I';  also  at  Limotfe.'i.  m  I'tance,  auu  in 
till!  i^laiiil  (if  Roiia,  (Hicnl'  ilic  HL-bridcs. 

In  the  United  Suites  it  occurs  at  Lane's  mine,  Monroe,  Conn.jUi  qoartz,  axjkwiated 
with  native  bismnth,  and  the  other  minerals  above  mentioned.  Psaaioiaorphif,  of  the 
form  of  tiin?5>atc  of  Ifmr,  arc  oAen  obecrved  at  this  lornliiy.  It  haaalso  been  met 
with  in  small  qiianiiiies  in  Trnmbttll,  Conn.,  in  the  topaz  vein. 


UAUSMANKITE.  Mam«ami»  acKOTOMrs. 

Pvr;nn1d!il  M;iti2!»n«rc  Orr,  .V     }'i.ll;;le<l  Illick  Mail«:inr*r  Dre.  ./     Illnck  M n ii i.i n nur .    Bed  Clt|<4 

437.  Primary  form  :  a  square  octahedron,  ^ccojidary  form  : 
lig.  57,  PI.  1. ;  a :  a=lU5^  iid',  a  :  a  (in  diflerent  pyramids)  *1 17° 
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64^  a' :  a'^l  39o  W.   Chawtffe  nOna  perfect  panllel  to  Uie  base 

of  the  octahedron.  Compound  crjfHaU  :  somewhat  similar  to  fig*. 
129  :  the  same  kind  of  composition  sometimes  takes  place  betweea 
four  individuals.  Imperfect  cr^sUUlizaiiont :  strucUue  granular, 
particles  strongly  coherent. 

H.s6 — 6*5.  G.=4-722.  Ltistre  submetallic.  iSireak  cheanutp 
brown.   Cokr  brownish-Uack.  C^wque.   jPV*<i€lHre  uneven. 

It  contains,  according  to  Turner,  (Edinb.  Trans,  xi.)  Red  Ozfd  of  Manjianose 
9fr098,  Oxy);enO'S157WalBre>435,  BaryuOlll,  SUiea033M9'19ft. 

In  tlip  oxvtlatin?  flame  of  the  blowpipe  it  affords  an  amethystine  globole.  Ik  dis- 
solvei)  ill  lic-altd  aiiuiauir  acid,  ykldiug  an  odor  of  chlorine. 

Obs.  It  occurs  in  porplu  ry,  with  other  manganese  ores,  near  Ilmenau,  inThurin- 
|ria,  and  at  Framoni,  in  Alsatia,  in  fine  cryaais.  It  has  been  observed  at  I^ebanon, 
PannqrlT'a&tB. 


ERAU.N'IT£.   Mjimoamot  PsaiTOMlte. 
Bnwlitirpwu  Mamaiiwe  On,  M.  Aafeijpdfon  Satqei-OKUc  of  Miaimnit,  TUm. 

438.  Primary  form :  a  square  octahedron  of  nearly  the  dimen- 
sions of  the  regular  ootahedron ;  A  :  A»109^  63'.  Seemtdary 

form :  similar  to  the  last  species.    Occurs  also  massive. 

H.=6 — 6-5.  G. =4*818.  Z<M5/rc  sul)mctallic.  Streak  tnkd  color 
dark  browiiish-black.    Fracture  uneven.  Brittle. 

Ii  contains,  nccording  to  Turner.  (Etlinb  Trans,  xi.)  Protoxyd  of  Manganese 
86  94,  Oxf  gen  9  a&i.  Water  0*949,  Baryta  2  260,  and  a  trace  of  Silica.  It  is,  there, 
fore,  a  sesquoxyd  or  manganese.  It  dissolves  in  muriatic  acid,  leavingr  •  siticloos 

residtic. 

Obs.  11  occurs  both  crystallized  and  massive,  in  veins  traversini;  porphyry  at  Oeh- 
renstock,  near  Ilmenau,  at  Elgersburg,  and  elsewhere,  in  Thuringia  ;  also  with  red 
epidote,  at  St.  Marcel,  in  Piedmont.  Tlu»  species  was  named  in  compliment  to  Mr. 
BraunyOfGollii. 


PSILOMELAI^ITK   MiNC4m;s  mroRMu. 

rnrU  uvftble  ManpancM-Oif,  J/.  Compact  and  Fibruui  Manganr^c  Orp  Black  Hrmatit^.  Con- 
pact  Umy  Oxyd  of  MaiigaiieM!.  Black  Iron  Ore.  Ptilamelaoiie.  bctiwaneiMitUcin,  fV.  Faariger 
and  Hirhier  BdmanbrauMUin,  Jilinw.  Dkfeia ScfewafirMaacuwiB,  Z«  MMnaoiK  OxW  Uy4nuk 
CoucreiioDDt. 

439.  Crystalline  form  Itas  not  been  observed.  Occurs  massive 
and  botryoidal. 

H.=6---6.  G.=4 — 4*328.  Lusire  aubmetallic.  Streak  reddish, 
*    brownish-black,  shining.    Color  black,  passing  into  dark  steel- 
gray.  Opaque.   Fracture  not  observable. 

It  contains,  accurdin?  to  Turner,  (Edinb.  Tran.s.  xi.)  Red  Oxyd  of  69-795,  Oxygen 
Baryta  16  365,  Silica  0  260,  Water  6216=100. 

It  gives  a  violet  color  to  borax,  and  is  completely  soluble  in  muriatic  acid,  except' 
ing  a  small  quaniitv  of  silica. 

Obs.  Til  is  u:  of  the  most  generally  diffused  ores  of  manganese.  It  frequently 
occurs  in  alteruatiog  layers  of  different  ihicknewes,  with  pjrrolusiie.  ll  occurs  in 
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botryoi'dal  and  stalactitic  shapes,  in  Demishlre  and  Cornwtll}  at  Ibldield,  la  the 

Hanz;  also  iu  Hcssia,  Saxuny,  &.r. 

This  species  occurs  also  in  maniuiiUarv  and  botryoidal  masses,  at  Chittenden,  Vt. 

The  name  paUoinelaaite,  is  derived  drum  ij'tX«i.  smooth  or  naked^  and  firAif,  biack, 
and  was  fl^en  it  on  aceonnt  of  its  Rmooth  botrfoidal  fbiiM  and  Uack  eokit.  The 
m3Ti:^rtnr  '  <  xidi-  noir  ban.  tif<^re,  from  Romaucche,  haa  a  aoaaewhat  higher tpedfle 
gravity,  but  m  other  respects  resembles  this  species. 


CUPBB0V8  HANOAMBSB.  IfairaaiiDa  Chrvamaoa. 

KuferDiaiicao  «/  tAe  (ifrmvu. 

440.  Massive,  in  small  reiiiforni  aiid  botryoidal  groups. 
H.=l-5.    G.=3-15 — 3-25.    Lustre  resinous.    iStreak  and  color 
bluish-black.  Opaque. 

It  contains,  according  to  Lampadius,  Black  Oxvd  of  Manganese  82,  Brown  Oxyd 
of  G(roper  13  50,  Silica  3,  and,  according  to  BeraeniM,  a  considerable  quantity  of  wa- 
ter. Before  ihe  bluwpipe  it  becomes  bruwii,  but  dtx's  not  fu.se  ;  to  borax  atid  .vilt 
of  phospbonis  ii  ciimmunicales  amethy>>tiQe  and  green  colors,  and  the  other  charac- 
lenstle  iDdicatluas  oi  copper  and  manganese. 

008.  This  rare  mineral  occurs  in  the  tin  miaes  of  SdUaggCBwald,  In  Bohemia; 
it  was  distinguished  by  Breithaupt  and  Lampadius.  * 


MANGANiTE.  MaffOAava  asoiiMOiia. 

PrinMtoMsl  ManfUMW-Oiw,  M.  Grav  &i  ai  t(iia«»Ort.  Gray  Oxide  of  NaapaaM.  Ujrdioaa  flar 
VMMtyd  of  Manparwi,  Tktm,  Qttmt  Anunsieiii,  If.  ManfmncM  OtjrM,  U. 

411.  Primary  form:  a  right  rhombic  prism  ;  M:M=99^4<V. 
^Secondary  form  and  twin  crystal,  fig^.  15,  Fl.  111.  ;  cry.^t  i'-  'oii^i- 
tudiiially  striated.  In  litis  crystal  composition  is  oi  t/tc  tiitrd  kind, 
and  has  been  etfccted  parallel  to  tlie  plane  a  on  Uiv  acute  iJolid  au- 
ffle.  Other  twins  occur,  composed  of  two  individuals  united 
meir  acute  lateral  edges.  Imptrf^  cryttidUzatiana :  stntctoie 
columnar  ;  also  granular. 

— 4-5.  G.=4-3 — 4  4.  Z,«5^re  stibmetallic.  Streak  T*^^^fhs\i- 
browu,  i>onietiine8  nearly  black.  Color  dark  steci-black— iroui- 
black.  Op.u.uc  ;  minute  rolinteis  cleared  off  soinctimes  exfaibii  a 
brown  color  by  transaaitted  light,  when  ezpoaeii  -Iq  the  direct  lighl 
of  the  sun.   i^Vvcfiirs  une^eiL. 

Jl  contains,  according  to  Turner  auii  ijuiclia,     ....         .   ■     .   ,  '  '  • 

lied  Oxyd  ol  Manganese  96-85  87"! 

Oxyijen  'rt'  3  4 

Water  iu  10-^100,  T.  y  5— 100,  G 

ikfore  the  blowpipe  alone  it  is  infusible  i  with  borax  it  yieUi&a  violet-blue  glubuie. 
It  is  inaotaWa  in  aune  aeld ;  ia  innilalic  acid  It  fivea  oJf  ehtorine  and  diaaolTea  with- 
out a  residue. 

Om.  It  occurs  in  vetes  traversing  porphyry,  .associated  with  ealcareotis  spar  .ind 
heavy  spur,  ai  Ihletield,  in  the  Hart/;  aho  in  Bohemia,  Saxuny,  Al>crdeensliirc.  The 
gray  oxyd  from  Uadeoaes,  in  West  t^jkKh&rd,,  analysis  by  Arfwedson,  i»  a  siiQilar 
compound.  It  ia  impoitam  in  <ha  miifafectara  of  jpaw,  and  tahteaciiiny  c^eiallaw. 
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PYROLQStTE.  Manqawus  piiiMi4-nccs. 

PrtMmftUc  MuNgkiiM-CtVt  M,  Oriy  Ore  of  tiangiincflt.  Wad.  AnbydNMs  BliMiMe  of  Mangnntw, 

AA'Z.  Primary  form :  a  right  rhombic 
prism  ;  M  :  M=93^  40'.  Secondary  form  : 
M  :  e  =  l36^  aC,  M  :  c=133°  IC.  Cleavage 
parallel  to  M  and  ^,  e.  Imperfect  cryBtaili- 
xutioiut :  structure  columnar — often  diver- 
gent ;  also  agranular ;  froqncntly  in  reniform 
coats  :  often  soils  when  nutssive. 

H.=2 — 2-5.  G.=4'819,  Turner  ;  4-9?  when  pure.  Luxt.i  t  me- 
tallic. Streak  hiwik,  CMor  inin-black,  sometimes  bluish.  Opaque. 
Rather  sectile. 

It  contains,  according  to  Turner  and  Thomson, 

Red  Oxyd  of  MangMiWB  St^  89*08 

Oxyjfen  1178  1160 

Water  112  IM   

BaxTia  u  53  O  55        Ptoraz.  Iron  0 130 

Silks  O^&l  (HK  orm 


97*99,  Torn.    99-99,  Tan.  100-919,  Tfa. 

With  honax  it  alEvrds  an  «nMlliy«tin«  globsk;  bested  in  a  matrass  it  jidds  no 
water, 

Obs.  This  ore  is  exiensively  worked  ai  EUgersburg,  Ilmeiiaii,  and  other  places  in 
Thuringia;  also  at  Ebrensdorf.  near  Maehriab,  Triebau,  in  Muravia,  which  plaoe 
annuallf  affords  many  hundred  tons  of  this  ore.  At  each  of  tb^  places  it  is  asao- 
ciate<{  will)  pM°l(<riu'l;iiiiic-.  The  finest  crystaK  oct  uv  ;i(  Schinunel  and  OderAenda, 
near  Joii.iiiii<;i-urgf nstadi,  aud  at  Hirsi  tihri  i^v  in  VVesi|»itaIia. 

fa  the  United  Slates  it  occtirs,  associated  with  psilomelanite,  abundantly  in  differ- 
ent  parts  of  Vermont,  at  Bcnninaion,  Monkton,  Chittenden,  Ac.,  both  crv^iallized 
siinilai  to  the  above  figure,  and  inassive.  It  is  also  found  at  Conway.  Mass.,  iu  a 
vein  of  qiuirtz;  at  Winchester,  N  H. ;  St  SsUsbtuy  and  Kent,  Conn.,  ibrmingTel> 
vet-like  coatings  on  brown  iron  ore. 

Pyrolosite  parts  wHh  its  oxygen  at  a  red  heat,  and  is.  therefore,  exteniiTely  em* 
ployed  for  disclwir^inf  the  brown  and  trreen  tint'^  of  ^i.t^-.  It  hmre  rpceivefl  its 
name  from  lep,  ^rc,  and  Xv«,  to  muA  ;  and  lor  the  same  reason  is  whimsically  enti- 
tled by  (he  French,  U  savm  de  verrieri.  It  iaeasily  distinguished  from  psiiomelanile 
by  lis  inferior  hardiness. 

B«ithier  has  described  a  species  of  manganese  ore  difleri ng  fhnn  pyrolnslte  in 
composition,  by  containing  one  atom  of  water  in  two  atoms  of  the  mineral. 

It  occurs  in  rounded  pieces  in  sand  and  clay  at  Ororol,  Cantern.and  Vecdessos,  in 
France.  Color  brownish-black.  LMsire  dull,  subroetallic.  Streak  light-chocolate. 
Itdiasolv&s  slowly  in  concentrated  sulphuric  acid,  and  colors  that  acid  a  line  violeU 
nd.  By  ignition  it  loses  34  per  cent,  of  its  weight  in  water  and  oxygen,  wiihottt 
changing  its  form,  but  acqnims  a  reddish  color. 


EARTHY  COBALT.  MANoiNts  coBiLTiPBROs. 

F  irtliy  Cut,;!!!, KrakoU.lii.  /♦     Hctiwarxrr  EnlknlttK,  //«rV.   Cobalt  Oxlii«  Moir,  /T. 

443.  Massive  hotryoidal,  earthy  and  granular. 
Soft.    G.=2-24.    Lustre  somewhat  resinous.    Sltrmk  shming. 
(.'ohr  bluisli  and  brownish-black.    Opaque.  Seclile. 
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According  to  I>bb«reinei,  it  caotaim  Oxvds  of  Cobalt  aiid  Manganese  76*9,  and 
Water  23  1 .  Before  the  blowpipe  it  emits  Uie  odor  of  «neiiic,  but  does  noi  fiase.  It 
colon  glass  of  borax  blue. 

Om.  It  occurs  fn  sandstone,  aasoclatod  witli  lead  and  copper,  at  Alderly  Edee,  ill 
Cheshire;  with  green  malachite  at  Nemchinsk,  in  Siberia;  with  several  jyectCS  of 
cobaJi  pynif^  ai  Reichelsdorf,  iu  Uta^sia,  mui  S<tal6eld,  in  Thuringia. 

It  is  euiployeii  in  ihe  manufacture  of  smalt. 

Its  brilliaQtly  sbiuiQg  ^mUt  is  an  inapoitanl  pecntiaiityi  and  majr  assist  in  distiii- 

guishing  it. 


WAD.  llAJiOAiraa  manros. 

Earthy  Manganese. 

444.  In  renitorni,  botryoidul,  and  arborescent  shapes,  aud  m 
ftoth'Iike  coatinflB  on  other  mineFals ;  also  muMiTe. 

H.=0*5.  G.ss3*7.'  Lustre  dall,  earthy.  SiretUt  and  color  brown 
or  block.   Opaque.   Fracture  earthy.   Very  sectile.  Soils. 

tt  contains,  aecordini^  to  Klaproth,  Oxyd  of  Manganese  6R,  Oxyd  of  Iron  6-5,  Wa- 
ter ITT),  r.'ub on  10,  Rnrvta  aiul  Sili<  a9  0.  Fleati-J  in  iln-  tiMira>.->  it  i(ivcs  otTniuch 
water.  Berzelius  coasiders  it  a  hydrate  ot'  mangauc^c.  Mixed  with  liuseed  oil  it 
vndergoes  spontaneous  cumbasUon. 

0B9.  On  account  of  the  poroos  natare  of  this  mineral,  it  appears  to  be  very  light 
when  held  in  the  hand ;  bat  on  immersing  it  in  water  it  Imbibes  water  rapidly,  and 
gives  the  ab  ive  specific  eraviiy  This  species  has  been  found  principally  in  the 
manganese  pits,  near  Elxt  u  r,  tu  Devonshire,  Cornwall,  the  Hartz,  and  PiedmonL 
It  is  6iipposed  to  be  the  coloring  ingrcdientof  tbe  common  dendrlUc  delineations  v^on 
Hmealonej  steatite,  and  otber  substances. 


VARYACITB. 

443.  Occurs  in  ihin  plates  and  fibie&,  oflcu  radiating  ;  crystalline  form  not  appa- 
rent. 

H.»»fr-^  Q.— 4-383-4  623.  JMrt  submeiaUic.  SirMk  black.  Color  steel- 
gray,  iron-blaelr.  Opaqoe. 
A'  cordiii';  to  Mr.  K.  Fbillips,  it  contains  Proiozyd oT  Manganese  81*19;  Oxygen 

13  48,  Water  b  M. 

Obs.  It  occur^  in  the  country  of  Warwick,  and  ms  iberelbfe  named  as  abofe. 
It  bas  also  been  obterred  intbe  £lans. 


NEWKlRKiTE. 

446.  Occurs  in  small  needles,  under  the  microscope  apparently  rcctang^nlar  prisms. 

H.==3 — 35.  G.^b'24.  LuUrc  mcUillic  splendent.  Coloi  a  brilliant  black. 
Opaque.  Rather  senile. 

It  contains,  according  to  W.  Muir,  Demoxyd  of  Manganese  56  30,  Perozyd  of 
Iron  40^35,  Water  ^'iO^KQ-U. 

Om.  It  orriirs  forming  a  coatin?  on  red  Hfomatite,  at  If ewkirclicn,  in  Alsaee, 
and  was  named  by  Thomson  from  its  locality. 


CHROMIC  IftQN.  Soaaos  Cmtoiocqa. 
Or ciiii-drai  CknNM Ortt JIT.  Obmastsef  iiva.  CImpwIhmi Ow.  CbnaNlMMilB.  aiiaaClNm 

Fcf  Cbronjati-. 

447.  Primary  form :  the  regular  octaliedroii.  Secondary 
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fwm  .*  fig.  9,  PI.  I.,  from  Hoboken,  N.  J.,  and  Bare  Hilto,  near  Bal- 
timore.  Occurs  usually  nusstre — stnietuie  granular— particles 

strongly  coherent. 

G.=4-3:ii  of  crystals,  Thomson  ;  4-49H,  a  variety  from 
Stiria.  Lustre  submetallic.  Streak  brown.  Color  between  iron- 
hlack  and  brownish-black*  Opaque.   Fracture  uneven.  Brittle. 

It  contains,  according  to  Klaproth,  TboniMn,  and  Abich, 

Green  Oxyd  of  Chromium 
Protox}'d  of  Iran 
Alumina 
Water 
Silica 

WUite  substance  uodetermiaed 

96-5,  Klap.      98  90,  Thorn.         99  17.  Abich. 

It  is  infu&ibla  alone  before  the  blowpipe.  With  borax  ii  fuses  with  difficulty,  but 
oompletely,  into  a  lieaiitifttl  green  glomile.  In  small  fragments  it  is  attracted  by  the 

inat,'iiei. 

Obs,  Chioiaaie  ol'  Iron  occurs  only  in  serpentine  rock.*-",  forming  veins,  or  in  iiu- 
baUed  masMTS.    ll  a>.&i.sib  in  givia<;  tlic  variegated  color  uf  vcnl-anliquc  marble. 

It  occurs  in  the  Gub^n  moiinlaiits.  near  Krauhat,  in  Styria;  in  the  islands  of 
Unst  and  Fella t,  in  Shetland;  in  ine Dbpartraent  dn  varin  France,  Silesia,  Bo- 
hemia, &x. 

At  BaUimore,  Md.,  in  the  Bare  Hills,  it  <>  ni  v  in  larjjc  qurinliii^'N  in  vciru.  or 
masses  in  aerpentine  1  al?o  in  Morit^omery  eouiuy,  six  miles  north  of  the  Potomac. 
It  occurs  both  manive  and  in  ciratals,  ai  Hoboken.  N.  J.,  imbedded  in  serpentine 
and  dolomite  ;  also  at  Milford  and  West  Haven,  Conn,  j  also  in  large  masses  in  the 
south  western  part  of  the  town  of  New  Fane,  Vt 

This  ore  affords  the  uzyd  of  chrome,  which,  both  alone  and  in  combinaiion  with 
the  oxyds  of  other  meials,  is  extensively  used  in  oil-paimiBg,  djeing,  and  in  color* 
ing  porcelain. 


■aiifiMNL' 
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93-95 

6004 

SS-4» 

89-24 

20- 13 
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Si 

trace 

3-09 

Magnesia  7'45 

CROCIDOLITE.  Sinaos  rmaosos. 

Krokftlollte,  Mtutman*.   Bin*  Ina  StOM,  Klapnth. 

448.  Fibrous — fibres  long  but  very  minute  and  easily  separable ; 
also  massive. 

H.=4.  G. =3-2— 3*265.  SIrwk  and  Color  lavender-blue  or 
leek-green.   Opaque.   Fibres  somewhat  elastic. 

According  to  Btromeyer,  (Poggendorf' s  Annalen,  xxiii.  156,)  the  flbfods  Tariety 

contains 


Silica  50-81  5164 

Proioxvd  of  Iron  33  88  34  38 

Protoxyd  of  Manganese         0  17  0*08 

Magnesia  232  3-64 

Lime  0-02  0-05 

Soda  103  7  11 

Water  5-5a~-99ei.  101=l>9  85. 


When  healed  to  rednejis,  it  melts  easily  into  a  black  shining,  opaque,  and  .^uine- 
whai  irciliy  glass,  which  is  attractable  by  the  magnet.  Thesiogle  fibres  readily  fupc 
in  the  flame  of  a  spirit  lamp.  With  borax  it  fonn^  a  green  tramqparent  bead,  which, 
bgr  adding  salt  petrc,  is  changed  to  browa. 
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Qbs.  It  occur;  at  Oranije  river,  near  the  C?.pr  of  Good  Hope.  Stavcrn,  in  Nor- 
way, is  stated  as  aiioilier  local iiv;  but  the  mineral  it  atiurds  does  not  precisely  re- 
semble the  African  variety.  The  name  uf  this  tpftrifitr  iff  dorlTOd  fttun  tfuat,  wmf^ 
in  allusioo  to  its  wool-like  fibroiu  surocuare. 


HISINGBRITB.  Sisuin 
UUbafuit,  Ban.  ThranNta,  JtUkft;  Qifirow 


of  Iran. 


449.  Imperfectly  crystallized.  Cleavage  distinct  in  one  direction. 
Soft.    G.»3'U46.    Sfreak  greenish-gray  or  brownish^yeUow. 
Cd/ot  black.   Opaque.   Cross  firacture  earthy.  Sectile. 

It  contains,  accurding^  to  Berzelius,  Hisin^rer,  and  Kobell, 

Oxyd  of  Iron           51 50  49  669  80*86 

Silica                     27-50  31-71»  Sl-flS 

Aliunina                 5*60  — —  — ^ 

Ozrd  of  Bfanganese   0-T7    — 

Volaiih- matter  11-75  Water  20  TfX">         "Water  19'IS 

Ma-i.c  ia  irace^DT  W,  B.    -  lo-J  :in,  H.   e=101  26,  K. 

Heated  in  a  glass  tube  it  gives  out  water.  Before  tlie  blowptoe  it  becomes  mag- 
netic, and  at  a  nigh  temperature  melts  Into  a  dull  opaque  black  globole ;  with  borax 
it  forms  a  yellowish-jrreen  ^lass. 

Obs.  It  occuri(  io  the  cavities  of  calcareous  spsti,  iu  the  parish  of  Svarta,  in  Su-* 
dermaniand,  Sweden;  also  at  Bodenmais,  in  Gennany. 


TENTTE.  BnHEBva  nwnauxu. 


Dt-Primatk  Iron  Ore,  JV.  Yeuitc,  Ilvait,  Hams.  Fer  Calc«r«0'8Uieieux,  a. 

450.  Primary  form :  a  right  rhombic  prism ;  M  :  Mslld**  37'. 
Seconthiry  form  :  a  fiirnrc  of  a  crystal  from 
Elba,  in  other  crystals  the  plane  a,  is  wanting ; 
a  :  0=158°  49^,  o  :  o=139«?  37',  M  :  o=128°  SS'. 
Lateral  feces  usually  longitudinally  striated. 
CSeaM^e parallel  to  c,  indistinct.  It  occurs  also 
massive,  columnar,  and  o-ranular.  When  the 
latter,  tlie  structure  is  often  nearly  impalpable. 

8.  G.=3-8— 4-1;  3'U1»1,  Haidin- 
ger  ;  3-9796,  Stronoeyer ;  3-825— 4  061,  Le- 
uevre.  ImUt^  submetallic.  Streak  black, 
inrlininjy  to  sfreen.  or  brown.  Color  iron-black, 
or  dark  grayish-black.    Opaque.   J^Yacture  uneven.  Brittle. 

ft  eontalns,  according  to  yaoqneUn (Joar.  dea  IfiinM^  ad.  70)  and  Btnuusfw, (Ua- 
P.374,) 

Elba. 
SS278 
13779 
62  542 
1-687 
»614 


Silica 
Lime 

Proloxyd  of  Iroa 
Protozyd  of  "  " 
Aliunina 
Water 
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Before  the  blowpipe,  on  charcoal,  it  fuses  into  a  black  globule,  which  becomes 
vitreous  in  the  external  flame.  In  the  iDterior  flame  the  surface  becomes  dull,  and 
provided  the  j^lohiilc  has  not  been  heated  to  redness,  it  is  attractable  by  the  mapiiet. 
With  borax  and  carbonate  of  soda,  it  fuses  into  glass,  nearly  or  pcrfclly  black.  It  is 
soluble  in  muriatic  acid. 

Obs.  This  mineral  wa.s  first  discovered  on  the  Rio  la  Marina,  in  EUba,  by  M.  Le- 
lie\  re,  in  1802,  where  it  occurs  in  solitary  crystals  of  considerable  dimensions,  and 
aggrecaicd  orvMallizations  in  rompaot  avfiie.  il has alao bMii oinenred It  FUMII, 
urway,  in  Siberia,  and  Silesia. 

At  Cnmberlaml,  R.  I.,  it  occurs  in  long  doider  Made  or  browni.sh-black  crystals, 
trnvf-r-'in*  qtinrtz,  and  a>aociated  with  macnptir  iron  nrc  and  hornblonde.  The 
name  Lftn/r  was  civen  this  roincml  in  cuin|dim«'nt  to  its  discoverer;  Ilvaite  is 
derived  from  the  name  ol  the  inland,  Klba.  on  whicli  it  was  first  found  ;  Yeiiite,  or 
Jenile,  was  applied  by  the  French  in  cummemuraiiun  of  the  batUe  of  Jena,  in  18U6. 


BROWN  IRON  ORE.  SiiMBica  bjbiutioos. 

Prliimiitic  iron  Orr,  .V  and  J.  Brown  ilcuiatite.  Rn}wn  Iron  Ur«.  HyilrotM  P«TOZyd  of  IrlM. 
3rtlpno»idpriie  Hrnwii  Ochre.  Brown  Clay.  Iron  Stcinc  Kng  Iron  l»rp.  GtHhite.  PjritMlderlM. 
Oovfiie.  Yellow  Ciajr  Imn  Suta*.  ftubittglimnier.  Ur»uDci*eii«U:lji,  Tb(>iiclaeMl«;tii,  tV.  EkM>»» 
aaqpd^fljrdnt,  X»  Per  Oijrd««  JT.  F«r  lljrdr«4Md«,  £m|ii 

451,  Primary  form:  a  right  rhombic  prism  ;  M  :  M=130*^4(y. 

Cleavage  parallel  to  ?,  or  tlic  shorter  ding^oiiul.  Perfect  crj'stals 
are  ot'  rare  occurrence.  Tfiis  species  nsnmlly  preseiit-s  staluctitic 
and  botryoidal,  or  mammiliary  forms,  having  a  tibrous  structure  ; 
also  massive,  and  occasionally  earthy.  I^udomorphs,  imitative 
of  calcareous  spar  and  iron  pyrites^  have  been  observed. 

H.=5— 5  5.  G.  3  922,  Ilaidinj^er  ;  4  04,  crystals  from  St.  Just. 
Ltt^tre  adniuaiitine,  siibmetallic  ;  sometimes  dull  and  earthy. 
Streak  yellowish-brown.  Color  various  shades  of  brown,  com- 
monly dark,  and  none  bright.  Crystals  often  subtransparent,  and 
dzhibiting  a  blood-red  tint ;  in  crystallized  Tarieties,  opaque. 

It  contains,  according  to  Thomson,  Ulmann,  and  D'Aubuisson, 

Ci7«*li.  8«UpiKwid«rit«.  Hematite.  BfOwaOctWf. 

Peroxyd  of  IroB                    9\'l  80-50  79  8S 

Water                               M  1600  15  IS 

Silica                                 —  835  3  5 

Sctqufoyd  of  ftbngaaea^  — ^  tnee  3  tmee 

100-S,  Th.       9»TO,  01.  D'A.  >  100,  D'A. 

Dr.  Thomson  snpposes  the  cr^stak  form  a  distinct  species ;  they  contain  but  half 

an  aloiii  of  water,  inMcad  ^>f  in*-,  as  in  the  ordinar}'  brown  heaiatite,and  is  thei^ 
fore  a  dibydrate  ol  irun,  whereas  the  latter  is  a  simple  hydrate. 

Before  the  blowpipe  it  blackens  and  beeones  magnetic ;  with  borax  it  Aises  into! 
green  or  yellow  glass.  It  diasolrea  Id  mnn  nilrO'J&iiriaac  acid,  and  gives  oat  water 
when  healed  in  a  matrass. 

Om.  This  species  is  verv  \'aryin<?  in  its  external  appearance,  and  a.s  abundant  in 
the  appellatiou-s  by  w  iuch  il  has  i>cen  designated.  The  crystallized  rariely  has  been 
called  Onegitt,  rubinglimmer,  fi/rosrderibl,  tCoA  GolhiU :  the  first  from  its  locality, 
the  last  in  compliment  to  the  celebrated  poet  and  mineral' cist,  Gbthe.  Brnwn  ke- 
matilt  tocludes  the  ordinary  imitative  shapes.  SctUtf  ami  orhrey  brovcn  iron  art, 
are  more  or  ]css  decomposed  varielie-s,  composed  ot  slii<htly  cuherin:;  particles. 
Bo^  irtrn,  ore  ariites  from  the  decomposition  of  other  species,  and  occurs  in  low 
marshy  grounds.  The  piriform  and  reniform  clay  iron  Ofes,  eonsbt  of  eooocnlfie 
globular  foiicrmioaa,  imtMdded  eiUanr  in  firinhU  or  coaqttd  brown  hemaiii*. 
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Brawn  fn»  orr  oeenis  botli  in  primitire  tnd  Mcondaiy  racks,  in  beds  and  reinik 

associated  at  times  with  spathic  iron,  heavy  spar,  calcareous  spar.  Arragonitc,  ana 
quartz  i  and  more  particularly  when  in  veins,  it  is  often  assoc  iated  with  ores  of  inan- 

Tbe  crystallised  variety  occurs  in  the  cavities  of  sandstone,  at  Clifton,  near  Bri»- 
lol ;  near  Lostwitbiel,  in  Cornwall,  and  at  Lake  One^a,  in  Siberia.  Other  varieties 
occur  in  C((riiu;ill,  at  Clillon,  at  Sandloge  in  Shetland,  in  C;uiirJiia  and  Bohemia, 
at  Siegen  near  Bonn,  and  at  Villa  Rica,  in  Brazil.  The  bog  ore  forms  considerable 
npoaiiories  in  Germany,  Poland,  and  Rnnria. 

Extensive  beds  of  brown  iron  ore,  accompanied  by  the  ochrey  iron  ore,  exist  at 
Salisbury  and  Kent,  Conn.,  in  mica  slate ;  al.v)  in  the  neifrhboring  towns  of  Bcek- 
man  and  Amenia,  N.  Y.,  and  in  a  similar  situation  norili  ai  Rirhinond  and  Iwnox. 
Mass.  At  Hinsdale  it  is  (he  cement  in  a  conglomerate  otuinz  rock,  it  is  very 
abundant  at  Benninji^on,  Vt.,  also  at  Monktini,  Pinafoid,  Putney,  and  Ripton,  of 
the  same  stale.  Nantucket  and  Martha's  Vineyard  arc  other  localities  ;  afvo  riear 
Tinder's  Grold  Mine,  Louisa  Co.,  Va.,  there  is  an  abundant  deposit.  The  aii'illa- 
reous  varieties  are  abundant  in  Pennsylvania,  near  Easton,  and  ihrouKh  the  Lehiph 
range  in  Fayette  Co..»t  Armntrong,  U^W^  Dublin,  and  in  Washington  Co.  In 
nodules,  ftom  one  tecD  to  i  ibot  In  diiUMter.  It  is  met  vHh  at  Bladeiisbartr,  Mary- 
land ;  also  in  gravel  hills,  near  Marietta,  in  Ohio.  An  arpillaceous  ore  is  al-^o  found 
on  Mount  Alto,  in  the  Blue  Ridee,  in  Shenandoah  Co.,  Va.,  ami  in  Chatham  and 
Nash  Co.,  N.  C. 

Brown  iron  ore  is  one  of  the  moat  important  ores  of  iron.  The  pig  iron,  from 
the  pqrer  rarieties,  obtained  by  smelting  with  charcoal,  is  readily  convertible  into 

steel.  That  yielded  hv  bojj  ore,  what  is  termed  enM  short,  and  cannot  therefore  be 
employed  in  the  manufacture  ot  wire,  or  even  of  slieet-iron,  but  is  valuable  for 
easting.  The  bard  ud  oompncl  Bodnkr  varieliM  are  enplofed  in  pcdiahiaff  meial- 
Uc  buttons,  dtc. 


SPECCLAE  ntON.  BtBcatn  uuaaomum. 

BiHaboMralbMOnb  JK  BhoaMM  InaOra,  X  laibwiONk  OjhWi  Urn.  MieaeMMS 
IiaaOra.  ■adBamailia  Bel  Clay  Iroa«taM.  Bai  Oebrt.  Inn  FMa.  ■wn  Otans.  BoiMm»> 
•Mia,  IT.  BtatttelB,  JTmw.  Btavnozjrd,  L.  Tn  OllftMe,  H. 

452.  Primary  form  :  an  acute  rhombohedron  ;  R  :  R=85°  58', 
and  94<)  3^.  Secondary  fomu :  figs.  1  and  2»  of  a  crystal  from  Ye- 
•nviias ;  fig.  ^  a  erystal  from  Elba. 


1. 


R  :  ^=137°  V,  (/  :  </=128o  and  122°  2%  R  :  (/=15r  14',  a' :  a'= 
142^  56'.    Cleavage  parallel  to  a  aud      oilea.ixuiisimicL  Cl^tnr 
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pound  rry.ttals.  Composition  of  the  first  kind  or  parallel  to  R ; 
also  of  the  tliird  kind,  in  winch  it  takes  place  pfirnllel  to  a.  the  tnm- 


atnictare  columnar — globular,  renifonn,  ooCiyoidaly  and  stalactitic 

shapes,  and  also  amorphous  ;  structure  lamellar — laminia  joined 
I»rallel  to  a,  and  variously  hent — thick  or  thin ;  structure  granular 
— particles  often  nearly  impalpable — slightly  coherent — at  other 
times  strongly  coherent ;  pseudomorphs  occur,  imitative  of  cal- 
careous spar,  fluor  spar,  tS&c. 

— ^6'5.  G.»4'6 — S*3.  Some  compact  varieties  are  as  low 
as  4-2.  Lustre  metallic  and  occasionally  splendent^ — massive  va- 
rieties sometimes  earthy.  iSircak  cherr\''-red  or  rcdilish-brown. 
Color  dark  steel-gray  or  iron  black  ;  impure  varieties,  red  and  un- 
metallic.  Opaque,  except  vhen  hi  very  thin  laminae,  which  are 
faintly  translucent  and  of  a  blood-red  tinge.  Fracture  sub-con- 
choidal.  uneven.  Sometimes  it  is  sliorhtly  attractable  by  the  mag- 
net ;  the  volcanic  varieties  occasionally  exhibit  polarity. 

It  contaiiu,  when  pnre,  flS'M  of  Iron,  and  SO^  of  Oxygen,  bein?  a  pure  pcroxyd 

of  iron.  D'Aiilmisson  iV.urnt  n.-ct  hemntite  to  coiilaiii  Pt-roxyii  of  Irnn  Dl,  Silica  'J  O, 
Lime  10,  Waler  3.  Dr.  Henry  luund  in  Irvn  J  folk,  Peroxyd  of  iron  &4-5,  Siiica  \ 
4-S5,  Alumina  I  25. 

It  is  infusible,  per  m,  before  the  blowpipe ;  with  borax  it  fuses  into  a  green  or  yel- 
low glass.   It  dissolres  in  heated  muriatic  acid. 

Obs.  This  species  includes  lh»'  old  species,  specular  iron  ami  rvX  iron  ore,  whirh 
arc  identical  in  chemical  composiuon,  and  differ  only  in  the  stme  oi  aggregation  of 
the  particles.  Specular  iron  includes  the  varieties  of  a  perfect  metallic  lu:«ire;  if  the 
Btractnre  is  mlcacamis,  it  is  the  MtcocsoMi  nKnimr  irm.  The  varieties  of  a  sub-ine> 
lalUc  or  nra-meuillic  tustre,  were  fnclndea  tinder  the  name  of  rei  kematUe,  JO^rous 
rrif  iron,  or  if  consisting  of  irapa!p;iMo  wcilily  (  iilii.n  iil  i  -utii  1(  nd  ochre,  and 
when  of  slightly  coherent  licalcs,  scaii/  rtd  iron,  or  red  tron  trolh.  Under  this  species 
nraat  also  be  included  ihe  different  clay  iron  ores,  many  of  which  contain  but  small 
portions  of  iron;  reddU  or  red  ehaU;  the  common  drawing  material,  which  has  an 
earthy  appearance  and  a  flat  conchoidal  fracture ;  jaajtery  clay  iron,  more  firm  in  its 
strnclurc  ihaii  the  preceding,  and  having  a  large  and  flat  conchoidal  fractnri'  .  ro~ 
imutar  and  kfUicvlar  clay  irtm,  di»lingui^lletl  by  theil  columnar  or  ttaittsh  granular 
Sinieiurc.  Specular  iron  occurs  luusi  commuuly  in  primitive  rocks ;  it  also  occurs 
among  the  ejected  lavas  of  Vesavias.  The  ar^^illaceoiis  ores  form  beds  in  seeondaiy 
roclrs. 

The  most  magnifictnt  sjMcimens  of  lliis  spi'cii'^  are  brought  from  the  island  of 
Elba,  which  has  afforded  it  from  a  very  remote  pcriud,and  is  d^ribed  bv  Ovid,  as 
the  "  Insula  inexbaii«tis  cbalybdum  generosa  metallis."  The  surfaces  of  the  crystals 
oflen  present  a  very  splendid  iri^cd  tarnish,  and,  connected  with  the  most  brilliant 
lustre,  ih(  V  arc  among  the  hnc>i  obji  ris  iu  the  cabint't  ol  the  mineralogist.  The  Jaccs 
a  and  a' art"  n^nally  ii>-^iiiuie  of  this  tarnish  and  lustre,  and  may  therefore  assist, 
when  present,  in  determining  the  situation  of  other  planes  when  the  crystal  is  quite 
complex.  8t.  Gkjthard  aflbrds  very  beautiful  specimens,  compoaed  of  crfstaliized 
plates  grouped  t(jgether  in  the  form  of  rosettes,  and  accompanying  crystals  of  feld- 
spar, t'jne  crystallizations  art  ihc  result  of  voU  anit  action  at  F.ina  ;ind  Vesuvius, 
and  particularly  in  Fossa  Kankaronc,  on  Monte  Somma,  where  it  forms  rrystalliac 
incnistalions  on  the  ejected  lavas.  Arcndal,  in  Norway,  Laogban&hyUan,  in  Swe- 
den, Fnunont,  in  Lorraine,  Dauphiny,  and  Switzerland,  also  afford  splendid  speei- 
mais  of  spcrtilnr  iron.  Red  homntite  occurs  in  rcniform  masses  of  a  fibrous  concen- 
tric structure,  near  Ulvcrstone  in  Lancashire,  in  Saxony,  Bohemia,  and  the  Haitz. 
In  Westphalia,  it  occurs  as  pseudomorphs  of  calcareous  spar.  Iron  mica  eooiai 
pnncipally  from  Cattas  Alias,  in  Ihe  Braals. 


m-m-^  m^~^m.mj  W^WWW    MWV^V^      «««  *— 

Handaome  iriseAr  tarnished  cnataUisaaooa  of  speeolar  iron  an  found  at  Fowler. 
at.IdnrrenoeGa,n.  Y.,in«atltii»fngianvteininHwmlKn^  and  aaaoelated 
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ulion  wiih  splcnJi^l  ^jroujw  oi'  quartz  cn'stals  pre<>ent{ng;  the  form  of  the  isosceles  do- 
de<  Mt»''iltoii.  Uncrvsiallized  metallic  variclie^  are  common  in  uihcr  parts  of  tin-  ^aiiie 
country,  it  occurs  also  in  the  Blue  Ridge,  in  the  western  part  of  Orange  Co.,  Va. 
Micaceous  iron  in  large  masses,  composed  of  irregular  curved  laminu?,  occurs  at 
Ilax^  l.'v,  Mas-s.;  also  cii^hl  mlK'S  ab;)Ve  ralinouth,  Stafford  Co..  Va.,  on  the  Raupa- 
iioiiauck  rjver.  Red  hcmalit'^  is  found  at  Ticonderoga,  upon  Luke  Gcoiltc  Len- 
ticular arfjillaceous  ore  is  abuii.ianl  at  Utica  aini  C'liuion.  Ar  ilic^c  ]'1,kl-  it  I'm  ins 
a  lajer  atxmt  a  foot  thick  in  a  Ane  silicioua  gray- vacke,  and  exteuil:>  u'u.st,  of  the. 
aame  tkielmes,  to  tlie  end  of  Lake  Ootario.  The  layer*  aecofding  to  SUm,  is 
about  twenty  miles  wide  and  two  luindrL-d  and  f  jrry  miles  lon^'. 

This  ore  affords  a  cotu-'idciabk-  puriiou  ol'  ihc  nun  lumiufacim  t-d  m  different  coun- 
tries. These  varieties,  es|)ecially  the  s{x»cular,  require  a  greater  degree  of  heat  than 
otbtTonOf  bm.  the  inm  ofaudned  »  nerccrtmkw  of  food  q/ttiUfif-  Pu(vexiz(;d  red  he* 
matite  is  employed  in  polisbiaf  nietaU,  and  also  is  a  cokirinir  material,  Bpecnlar 
iron     rr-adily  di-iin?nished  from  magnetic  iron  ore,  by  it  reddi-sh  streak. 

Ht  inatiic,  a  wurd  in  u.He  among  ihc  ancientj$,  was  appU^  to  this  and  the  preceding 
species'  on  account  of  the  red  color  uf  the  powder,  fironi  itfrnfUttd,  The  term  sptd^^ 
tar,  aUudib  to  the  brilUani  Insure  it  olWa  preecnls. 


MAGK£TIC  IRON  ORE.  Sioeava  ocTARDaca, 

Ociabcdrfei  Iron  Ore,  M.  Oifinlaiai  iRO.  namwiHltole  Oxyid.  MaaiaaflMMteln,  <f  IM  Otr- 

■MM.  Fer  OzydulC-,  II. 

•1.53.  Primal'}/  form  :  the  regular  octaliodron.  SWmidarf/ 
forms  :  nioM  ot'  ilie  forms  repre^jeuted  in  the  first  twenty  figures  of 
PI.  I. ;  also  ti>4.  25,  PI.  I.  Cleavage  parallel  to  the  primary  form ; 
perfect— imperfect.  The  dodecahedral  faces  are  commonly  striated 
parallel  to  the  longer  diagonal.  Compound  crystals:  fig.  129,  PI. 
II. ;  also  the  same  kind  of  composition  with  the  secondary  modifi- 
cations. Imperfect  crystallizatiQm^ :  structure  granular — parti- 
cles of  various  sizes,  sometimes  impalpable. 

H.=5'6 — 6*5.  G.:s6*094.  Xu«/re  metallic — submetalUc.  Streak 
black.  Color  iron-black.  Opaque.  Praotun  tabchoDchoidal, 
shinin^r.  Brittle.  Strongly,  altractod  by  the  magnet,  and  some- 
times possessing  polarity.^ 

It  is  composed,  as  determined  by  Berzelius,  of  two  atoms  of  pcroxyd  of  iron,  and 
one  of  protoxyd.  Before  the  blowtiij>e  it  becomes  brown,  and  lo=es  its  influence  on 
the  uiaiciiel ;  but  it  does  not  fuse.  With  borax,  in  the  o3rydi/inj»  flame,  it  fuses  into 
a  dull-red  gl&ys,  which  becomes  clear  on  cooling,  and  uficn  awvime?  a  yellow  tint ;  in 
the  reducing  Haine  it  beooma  bottle-green.  It  dissolv«»i  in  heated  muriatic  acid,  but 
not  in  nitric  acid. 

(Jbs.  Ma^K'lir  [i<'n  ore  occurs  in  beds,  in  primitive  rock*:,  generally  in  I'neiss  ; 
but  also  in  clay  slate,  honiblcudc  s-latc,  chlorite  slate,  greenituuc,  and  uccasiuiially  iu 
limestone. 

The  bed.H  of  ore  at  Arendal,  aiul  ivearly  all  the  celebrated  iroa  mines  of  Sweden, 
roosist  of  masslre  magnetic  iron.  Dannemora,  and  the  mberif,  in  Snmland,  are 

entirrlv  form.'d  ol'  it  Still  larger  mountains  <>f  it  «  \  i<t  at  Kiininavara  nndGellivara, 
in  Lanlaad.  FaLliui  in  Sweden,  and  C\)r.*<ica,  aiituU  <jciahcdrai  cly^Lal.s,  iuibedded 
in  chlorite  slate.  Splendid  dodecahedral  crj'stals  occur  at  Normark,  in  Werrae- 
land.  The  most  powerful  native  magnets  are  foimd  in  Siberia,  in  the  Hartz.  Thejr 
are  also  obtained  on  the  island  of  Elba. 

Vt-rv  cxf'^nsivc  beds  of  this  ore  occur  at  li'lVri  r,t  jilaccs  n|nin  the  wc^Trrn  of 
Lake  Uhatnplain,  and  in  the  Hij^hlandsol  fsew  ^  ork;  also  in  the  uiountain.ni^  dis- 
tricis  of  New  Jersey  and  PL>nnsylvaiiia,  and  on  the  eastern  side  of  Willis  Mountain, 
in  Buckingham  Co.,  Virgitua,  &c,  Dodecahedral  crystals  occur  at  Franconia,  N.  H., 
imbedded  in  epidote  and  qtiartz.  At  Marlborough,  Vt.,  it  is  fotmd  in  octahedral 
crystals,  inihi'ildrd  in  chloritf  and  M  Bridt'ewat-r  Vr^  in  i  liioritt-  slate 

The  black  streak  ul  this  species  distinguishes  it  from  other  ores  of  iron. 
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DESCRIPTIVE  MINERALOGY. 


FRANKUNITE.  Sioceos  ZiNGirttm. 


454.  Primary  form:  the  regfular  octahedron.  Secondary 
forms :  fi^.  9,  and  others,  PI.  1.  Cleavarjfe  very  indistinct  parallel 
to  the  primary  planes,  ll  occurs  also  massive,  with  a  coaise  or 
fine  granular  structiure — ^particles  strongly  coherent. 

6-5.  G.»5-069,  Thomson ;  5  091,  Haidinger ;  4-87,  Ber- 
thier.  Luttre  metallic.  Sir^ak  dark  reddish-teown.  Cohr  ifon- 
black.  Opaque.  JVocAire  conchoidal.  Brittle.  Acts  sUgiitlyon 
the  magnet. 

It  contains,  according  to  Beithier  and  Tfaomioii, 


Pcroxyd  of  Iron 
Sesqooxrd  of  Manganese 
OxydofZine 

Silica 
Water. 


66  66-100 

16  14-960 

17  lT4Sft 

—  0-304 

—  B.  0  i>0a=-4)9  :!J49,  T. 

At  a  hifjli  temperature  zinc  is  driven  off.  U  dissolves  without  effervescence  in 
heated  muriatic  acid. 

Obs.  Frankliaite  is  stated  to  occur  in  amorphous  masses  at  the  miues  of  Alten- 
b«rf ,  B«ar  Alx  la  Chapelle.  Bui  a  more  abundant  locality  i»  at  Franklin  flirnaee, 
in  flambnr?,  N  J.,  where  it  is  accompanied  by  red  uxyd  of  zinc  and  garnet,  in  cal- 
careuu!5  s|>ar.  The  most  ^rfect  crystals  are  imbedded  in  red  zine  ore  ;  ihobe  occur- 
rin^  ill  ealc  >i)ar  have  iheir  angle^-  ruundoti.  A  sUll  moiv  miiaik;;hle  dcjiosit  exists 
at  Sterling,  in  the  same  region,  where  it  is  associated  with  Troosiite,  m  a  powerfol 
veiii,  lA  wAlck  cavities  ooeaaloMdly  eootalik  ciyaiab  fkom  one  to  taree  inobes  in 


CRICHTONITB.  SuMHto*  Acaoroim. 

AxoiomoM  Iron  Urt,  .U.    Li<;rui«.   llincnile.  Monaccanlte. 

455.  Primary  form:  an  acute  rhoinbohedron;  R:R=61 
Seeimdary  form:  the  annexed  figure. 
CUaxmge  parallel  to  the  plane  a,  which 
truncates  the  vertical  solid  anplc  Com- 
monly in  angular  grains,  and  irreg^uiar 
masses  ;  sometimes  forming  a  coaling  on 
other  species. 

H.«6— 6-6.    G.=4-4-4-8;   4  427— 
4*491,  Thomson  ;  4-5— 4-650,  Klaproth. 
Lustre  submrtallic     Sfr^'nk  metallic. 
Opaque.     Praclure  conchoidal. 
needle. 


j^O'. 


Color  dark  iron  bl-^'k. 
Slightly  ulTects  tiie  muguelic 


It  contains,  according  to  Mo.'^ander,  Roae,  and  Kobell, 


Titanic  Acid 

Oxyd  of  Iron 
Oxyd  of  Manganese 
Magnesia 
Lime 

Oxyd  of  Chxame 
Silica 


46-67  50  1-2 

470B  4988 

9-39   

aeo  — 

025  — 

038   

2-80»»100-n.  M.   ' 


Guuia. 
59  00 
402& 
1-6S 


=100.  &.      — =100^90,  K. 
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It  is  intiisible,  per  se,  before  the  blowpipe ;  with  fluxes  its  action  is  similar  to  that 
of  ozyd  of  iron.    It  is  readily  sohible  in  concentrated  muriatic  acid. 

Oai.  The  variety  Menaccanite  occurs  in  irregulAr  cmuils  and  masses,  imbedded 
in  serpentlue  at  Inglesberg,  in  the  rallef  of  Gaotein,  Saltzhurg,  and  is  associated 
with  apatite  and  ^^parrj-  irmi  tin.-.  At  Ei^trerscnd,  in  Norway,  it  occurs  ma'^sivp  and 
compact,  and  imperlecUy  cr>;>Uinized  al  lhueu:>tie  and  Ekatherinenberg,  in  Siberia. 
Ii  uas  first  observed  near  Menaccan,  Cornwall.  The  name  Jscrine  is  derived  from 
the  river  Iser,  in  Bobenia,  where  it  occurs  in  rolled  masses.  It  occadionailv  forms 
•  coating  on  mtile,  and  it  sometimes  mistaken  for  nigrine,  a  varietv  of  ratile:  bat 
it  is  distinjniishetl  by  it?:  inferior  hardnejvs  and  black  sireak  At  Amity,  N.  i .,  it 
occurs  in  black  crviitalii,  imbedded  in  i»erp€utiiie,  aad  while  liine'Stone,  and  asso* 
ciated  with  spinel,  Brucite,  rutile,  &c.  It  also  occurs  in  broad  laminated  masses  it 
Wafbiogton,  Coon.,  imbedded  in  a  vein  of  quartz,  traversior  primitive  rocks, 

Criehtonite  is  sometimes  made  a  distinct  species,  separate  from  the  other  varietiet 
of  this  species;  but  iVi  distinctness  has  rrnt  ye:  b.«n  proved  by  an  analv«i*;,  or  bv  cry?- 
tallographir  consideratiuns.  U  i>  i)>-scrib<>ii  as  having  a  bniltani  nieUillic  iu.stre,  and 
occurring  in  small  acute  rhombohedrous,  w  iih  truncated  vertical  solid  angles.  With 
aait  of  phosphorus  it  a^rds  a  glass  which  becomes  red  on  cooling.  Its  only  localitv 
Is  St.  cbristophe,  near  CMslana  In  the  departnent  trf*  dw  Mre,  where  ft  occnrs  with 
anata.se,  quartz,  and  chlorite. 

Another  titanate  of  iron  has  been  analyzed  by  Bertbit^r.  and  found  to  contain  Ti' 
tanic  Acid  41,  Peroxyd  of  Iron  66%  CLoarU  2-5=99  7,  with  a  trace  of  Oxyd  of  Man- 
gMnae.  It  occurs  in  dark  gray  oompact  giaanlar  masses,  with  little  or  no  lustre,  in 
Braxil,  where,  aecoiding  to  M.  Moailevade,  tl  eonstttutes  monnlaina  or  thick  banki 
of  oooflidenMa  extent,  altematlttg  with  inaaitlon  rocks.  «■ 


MOnSITBL  Sioamn  Homumm. 

I^mf,  Ann.  ol  Ptiit.  March,  1827. 

456.  Primary  form  :  an  ncnte  rhombohcdron  ;  R  :  R=:73°  43'. 
Occurs  mostly  iii  compound  crysuils,  in  the  form  of  flat  and  nearly 
cireular  erystftlt,  with  alternate  Teetering  and  salient  anglas  on 
their  edo;es.    Cleavai^e  not  apparent. 

Scratches  glass.  JUtHre  metallic;  biilliant.  CWor  irou-black. 
Opaque. 

Om.  It  supposed  to  have  come  from  DanphingTi  It  ^  distinguished  from  the 
preceding  species  by  the  indisiinctnejs  of  its  cleavage,  and  its  superior  hardnes?.  It 
was  named  Mobslte  by  Mr.  Levy,  in  honor  of  the  very  distiDguished  mineralogist, 
ProftsNor  Moha* 


BREISLAXITE. 

457.  Occurs  in  delicate  capillary  crystals  ai  a  i r (idish-brown  or 
chesnut-brown  color,  beui  and  grouped  like  wool  j  iibrcs  iiexible. 
Lustre  metallic. 

It  contains  Silica  Altrmlna,  Iron,  anr^  a  considerabh*  portion  of  Copper.  With 
salt  of  phu.spht>rus  ii  ail.,rds  a  green  globule,  which  is  rc<i  in  the  reducing  flame. 

Ofls.  It  )orms  c oat ini^  in  the  cavities  of  lavas,  and  acci.mpanie.s  ncpheliniC  and 
pyroxene,  li  has  been  observed  at  Vesnviua  and  Capo  di  Bove,  near  liome. 
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ORDER  VIU.— METALLINEA. 


IftON.  Fbukim  oertmamm. 


OcUhtdral  frotf)  .V.  and  .7.  Meteoric  Imn    fw-  llegen  EUen,  fV.  iind  L.  Fcr  Nauf,  i/.   M«n,  .llckrm. 

458.  Primary  form  :  the  regular  octalicdron.  Cleavage  appa> 
rent  parallel  to  the  faces  of  the  octahedron. 

G.=7'3— 7*8 ;  7-318,  a  }mrtially  oxydized  fragment  of 
a  crystal  from  r.iiiir»)id  Co.,  N.  C.  Lustre  metallic.  Color  iron- 
gray.  .Streak  shining.  Fraeture  hackly.  Ouctile.  Acts  strongly 
on  the  magnet. 

Native  iron,  undoubtedly  of  lerreslrial  origin,  has  been  observed  at  Canaan,  Conn., 
and  in  Guilford  Co.,  N.  C.  At  the  former  place  it  occurred  in  the  form  of  a  vein, 
or  plate,  two  inches  thick,  attached  to  a  mass  of  mica  slale  rock  ;  at  the  laner  locality 
was  found  an  octahedral  <  ryst.il  weighing  about  7  ounces,  whirh  is  reported  to  have 
been  detnchi  d  from  a  ma^  weighing  28  pounds,  and  which  a  blacksimih  wrought 
into  nails.    These  specimens  are  now  in  ihe  Yale  College  cabinet. 

Foreign  specimens  are  also  reported  to  have  been  found.  Cramer  describes  one 
weighing  4  pounds,  obtained  iu  the  mine  of  Hackenburg.  Other  Saxon  locaUiies 
are  Sleinbacn  ami  Eibestock. 

Meteoric  iron  usually  contains  nickel,  and  small  quantities  of  other  rnfftmlfT 

The  folloM'ing  analyses  of  meteoric  iron  have  been  lately  fnibiUahed  by  Benelios, 
in  Kongl.       Acad.  Uandlingar.  Stockh.  1834,  p.  115. 


Iron 

Nickel 

Cobalt 

Tin  and  Copper 

Sulphur 

Phosphonis 

Magnesium 
Caib  on 
Insoluble  j>an 


From  BlRfiBko. 
93816 

5o:>3 

0  317 

0-460 
0-391 
trace 


From  Siberia. 
88  042 
10  732 
0-455 
0  132 
0-066 
trace 

our>o 

0043 


Fram  ElHbofm. 
8R-331 

8317 
0  763 

Snlphor  and  Mang.  trace 


Metallic  Phoi^areui 


027a 


=100. 


0  480=100. 


100. 


Thijirat  qpeciinen  fell  near  Blanslio,  on  the  '2Slh  November,  ItSS.  The  metallic 
iron  conititnted  onlr  '171S  part  of  it   The  aeeon4  was  discovered  by  PaI1a!>  on  a 

mountain,  between  Krasnnprsk  and  Abekansk.  in  Siberia.  Il  <  untained  imbed- 
ded olivine.  The  Uiird  sjHjcimen  is  .supyKised  U)  have  fallen  ioward:>  the  cjoie  ut  the 
feaitcenth  century ;  it  is  preserved  at  Vienna. 

One  of  the  meet  extraordinary  of  theae  iron  meteorite^  preserved  in  anv  collec- 
tion, is  now  in  the  Yale  Gollq^e  cabinet.  It  weirhs  1^  lbs. ;  length  3  feet  4  inches ; 
breadth  2  feet  4  inches;  height  1  foo-  1  inr  he;*  li  lia>  b<^Tn  analyzed  by  C.  U.  Shep- 
ard,  (SilUman'ti  Amer.  Jour.  XVL  217,)  and  found  to  coaiain  Iron  '9002,  Nickel 
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9- 074 =99  G9 4.  Ii  wa.s  brought  from  Red  river  Still  more  remnrkable  masses  cxisi 
in  South  America;  one  was  discovered  by  Don  Riibtn  dc  Ceiis,  in  the  district  of 
Cbaco-Oualamba,  whose  weight  was  estiinaied  at  30,000  pounds;  and  another  wa& 
found  at  Bahia,  in  Brazil,  whose  solid  oonteiits  an  at  least  98  cubic  fe«t,  and  weifrht 
14,000  pound"?  Tlie  Sib^'rian  meteorite,  discovered  by  Pallas,  weighed  originally 
ICOO  pounds,  and  roniained  imbedded  crystals  of  chrysolite.  Smaller  masses  are 
quite  common.  Meteoric  iron  is  perlVcily  malleable,  and  is  readily  >^  Jikcd  intOCQt* 
ting  instroments,  and  may  be  put  to  the  same  uses  as  mannfacturea  iron. 


PLATINUM.   Platinlm  cumccM. 

Native  FlailM,  JV.uid  J.   H«iahe4nl  Plattna,  BM,   PlatlM.   CMtafM  fiMlai,  W.ttdL. 

folfXM,  Hmu.  Ptatln«  NMirPerrlftrr,  H. 

459.  Primary  form :  the  cube.  In  irregular  forms  and  grains. 
Cleavage  none. 

H.b£-4-5.  G.b16 — 19 ;  17-332  is  the  average  or  most  luual 
specific  i^avity.  Lustre  metallic.  Strettk  vnd  color  peliect  Steel- 
gray;  shining.   Opaque.   Ductile,   i^oc/tirs  hackly.  < 

It  contains,  according  to  Berzelius,  (,K.ung.  Vet.  Acad,  llaudl.,  1828,  p.  US,) 


NltctaDtj  Tafllak.  NIikJim  Tagluk.  Oorohlaflndat 

Platinum  78  94  73  58  86  50 

Indium  4-97  235   

Rhodium  0-86  115  1-16 

Palladium  0^38  030  MO 

Copper  0-70  590  045 

Iron  1104  12  98  8  32 

Qsnuum  and  Iridinm  1-96  undetermined  U  'M  140 


96-75  9766  08-98 


It  is  soluble  only  in  heated  nitra-mnriatic  acid.  Not  fn?:1ble  in  the  flame  of  the 
common  blowpipe.  It  acts  .slightly  on  the  magnet ;  this  proptiriy  depends  on  the 
atttonnt  of  iron  It  contain.5. 

Ob9.  Platinum  was  Brat  found  in  pebbles  and  small  grains,  aasoclaicd  with  iridi- 
um, rhodinm,  osmium,  palladium,  gold,  copper,  and  chrome,  la  the  attuTial  deftoslts 
of  Brazil,  Choco.  and  BiihicoT,  in  S  nitli  America,  \rhere  ii  received  its  name,  plu- 
fina,  from  plata,  siitf,  of  w  lii<  h  word  platina  is  a  diminutive.  It  has  ol  late  years  been 
discovered  in  eonsiderjible  abundance  at  Ni.schne  Tagilsk,  and  Ooroblagodal,  in  the 
Uralian  mountaTn5:.  and  haa  been  formed  Into  coins  by  the  Roaslans.  They  are  aot 
a  legal  tender,  but  pBsa  eonTentfonally,  and  are  principally  current  in  the  sou  them 
provinces  of  the  empire. 

Although  platinum  generally  occurs  in  quite  small  grains,  ma.s.s<:.s  arc  sametimes 
found  of  con.siderable  magnitude.  A  mass,  weighing  1088  grains,  was  brought  by 
Humboldt  from  South  Ainerica,  and  deposited  in  the  Berlin  museum.  lis  speeife 
gravity  was  1^94.  In  the  year  1899  a  maaa  of  platinum  from  Condoto  vas  deposited 
in  the  Madrid  museum,  mrrr-nrir  'v.  ,i  inches  and  fourlines  in  diameter,  p.tu!  weii^- 
ing  ll,(i4l  grains  A  still  mure  remarkable  .^cimen  was  found  in  the  year  18^, 
in  the  Ural,  not  far  from  the  Demidoff  mines,  which  weighed  10|i  Rosaian  pOQada^ 
or  9*583  Ihs.  avoirdupois.   It  specific  gravity  was  16. 

The  infbsibiHty  or  this  metal,  and  its  property  of  resi^ng  the  action  of  air  and 
mnisture,  and  nearly  all  chemical  agents,  render  it  hi^'hly  valuable  for  the  construc- 
tion of  pbilostmhical  and  chemical  apparatus.  The  vessels  employed  in  the  concen- 
tration of  anlpBttrie  acid  are  now  made  of  platinum,  which  is  unaffected  by  an  acid 
generally  so  corroslre.  Platinum  is  also  employed  for  covering  Mher  metab,  and 
for  painiin?  on  porcelain.  It  admits  of  being  drawn  into  "WiK  it  axtxcns  tenniljr. 
Dr.  Wolla.^ton  succeeded  in  ohtaloing  a  viM  QOt  exvcediag  tilt  two  lliOlMadlh  pvl 
of  an  inch  in  diameter. 
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IRIDIUM,  bmoii  waauaomm, 
KtaMbolMdrmI  IrMttni,  ffaU  Iftttvc  MAw.  IrMomlM.  Altay  oTfiMtaiasiOMBlw. 

460.  Primary  form  .  a  hexagonal  prism.  Secondary  form  : 
fif.  125,  PL  II.  Cleavage  parallel  with  P,  easily  obtained;  paral- 
lel with  M,  indistinct.    Commonly  in  irregularly  flattened  grains. 

7.  G.-19-5,  Wollaston  ;  19  471,  Rose,  a  crystal  at  '2^  ; 
211 1^.  a  crystal  from  Nischno  Taofilsk,  in  SiixTia  Lustre  riieiallic. 
Color  iin-white,  and  light  steel-gray.  Ujjiuj^ue.  Malleable  witli 
difficulty. 

There  are  three  or  four  distinct  varielios  of  this  species,  which  have  been  de> 
scribed  by  Berzelius  as  occarring  in  Siberia,  (F'>«rg.  Ann.  xxxil.)  The  first  con- 
sists of  flat  plates,  poj^sessini,'  no  re;ir»lar  furm,  and  a  hai(liu"<s  snffu  ient  to  scratrh 

SUss.   G.— 11)  26.   They  contain,  according  to  Berzelius,  Iridium  46  77,  Osmium 
1^34,  Rliodiiiro  iMft)  Iron  0*74,  whidi  is  nearfy  equivalent  to  an  aion  each  of  Iildi- 
nm  aiwl  Osoiium. 
The  second  variety  Is  foand  in  plates.  G.=18-645— 19-95. 

The  remaining  varieties  occur  in  .six  sided  plate;-  G.=21"n8.  One  contains 
Iridium  25*  1,  and  Osmium  74-i),  or  one  atom  of  the  former  to  three  of  the  iauer; 
the  other,  Iridiiuii  Wl,'aiid  Ooniam  80,  or  one  atom  of  Iridiaai  to  four  of  Osmian. 

Ala  hi:,'h  tpmpfrattire  5ome  of  these  varieiies  give  oat  a  little  osmium,  but  un- 
dergo no  further  chanjje  With  nitre,  the  characteristic  odor  of  osmium  is  soon 
aiforded,  and  a  mas.s  ubiained  soluUe  in  water,  flrooi  vliielk  agvaen.  preeipilale  is 
thrown  down  bjr  nitric  acid. 

Obs.  It  occurs  with  plattantn  in  the  province  of  Choco,  in  South  America,  and 
in  the  Ural  motintains.  It  wa.-?  fir-^x  diFiingnished  by  Dr.  WoUasttm,  who  diaoOVOfOd 
that  the  specimens  were  an  alloy  of  iridium  and  usiuium. 


PALLADIUM.  PALUnoM  ocTawDaai. 

461.  Primary  form :  anppoeed  to  be  the  re^ilar  octahednm. 
Occurs  mostly  m  grains  apparently  composed  oi  dxwest^Dg  fibfea. 

H.  above  4-5.  G.-ll  8,  WolUuston  ;  1214,  Lowry.  Lustre  me- 
Uillie  Color  steel-gray,  iuciiniug  to  silver  white.  Opaque.  Duo- 
tile  and  malleable. 

It  consists  of  palladium,  alloyed  with  a  little  platinum  and  iridium.   It  is  infu- 
aiblc,  ftr  Je,  before  ihe  blowpipe,  hnx  ii  fuses  reaoily  with  sulphur.  By  cootiaainf 
'  the  hokt,  the  sulphur  is  driven  olr,  and  a  globule  of  palladiun  obtained. 

Obs.    Prtlladium  occurs  with  platinum,  in  Brazil.    I*-,  i^'wrrvrn'.  ■'tructura  dl^ 
lingttishes  it  from  the  Latter  metaL   It  was  first  made  known  by  Woliasioa. 


aSLENPALLADITE.  PitXAiMni  ihomhodh. 


462.  Pr'unary  form :  a  hexagoual  piism.  Occurs  in  six  sided 
taMes,  which  hm^  a  fiilitled  atraetim,  iiid  clem  paiallel  to  Che 
base  of  the  prism. 
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Ltistre  metallic.    Color  white — grayish-wliite.    Opaque.  Brit- 
tle.   If  heated  in  a  tube,  it  gives  a  led  ring  of  selemum.  Heated 
ttrongly  before  the  blow  pipe  it  beoooMs  ewored,  and  loses  into  a  • 
brittle  metallic  globule ;  vith  borax  it  forms  a  transparent  glass. 

Obs.  It  exists  in  considenUe  qiuntiti^  ai  Tiikerode.  in  the  Duchy  of  AjihaU< 
Bernborg,  Id  the  Harts,  aaiociated  with  adeaidof  iMdina  nativi9irid,iHMn  k  was 
Am  daieeied  bgr  M.  Ziakw. 


GOLD.  Ammf  cawKOu. 

Hcxutiedrai  Gold,  JU.   NaUve  Gold.  G«dl«grB  Gold.  IT.   ElMtnun,  Hams.  Oi  NmU,  H.  M.  Jtt- 

f 

463.  Primary  form  :  -the  cube.  Secondary  fvrm  :  figs,  2 — 
11,  inchisive,  of  PI.  1.,  also  figs.  14,  15,  16.  Cleavage  none.  Com- 
pound  rri/stals  :  composition  similar  to  that  represented  in  fig.  129, 
out  occurring  in  the  form  exhibited  in  fig.  16,  PI.  1.,  or  the  tetrag- 
onal trisoctanedron.  Imperfect  crystauizatumM :  filiform,  retic- 
ulated and  arborescent  shapes  -also  in  thin  laminn ;  also  in  im* 
bedded  grains  and  rolled  masses. 

H.=2-5— 3.  G.=12— 20.  Lustre  metallic.  Streak  and  Color 
various  shades  of  gold  yellow,  sometiiues  inclining  to  silver-white. 
Opaque.  Very  ductile  and  malleable. 

The  ores  of  poM  in  nature,  usually  contain  silver  in  different  proportions.  Tlw 
largest  nroporlion  ol  silver  is  found  in  the  eUctrum  of  Kla^rolh,  which  is  composed 
of  Gold  G4,  and  Silver  36,  or  two  nf  ^uU\  to  one  atom  of  silver. 

Obs.  The  native  aohi  of  Marmato,  ia  composed  of  Gold  73  45,  Silver  2G-48,  or  S 
parts  of  gold  to  1  of  stiver.  Its  specific  gravity  is  cn)j  l^€66,  as  determined  bv  Botta* 
sinpault.  The  uroportion  of  3^:  1  has  be^n  found  by  Rose  in  the  gold  of  Titiribi, 
in  C^olunmbia;  toat  of  5:  1  by  Boussingault  in  gold  from  Trinidad  ;  6  :  1  by  Bous- 
.sintraiiU  ill  M)<?ciinens  from  Cijas  Anchas,  and  by  Rose  in  specimens  from  near  Nis- 
cbne  Tagii^li,  in  Siberia,  and  St.  Barbara,  Tranisylvania.  The  prooortion  of  8 : 1  ia 
the  most  abundant ;  such  Is  the  case  in  a  specimen  from  Goxusehn,  Niaehae  T»> 
gilsk,  which  Rdsp  found  to  contain  87'l7oi  Gold,  and  12-41  of  Silver;  also  in  nu- 
merous olher^  analyzed  by  the  same  chemist,  and  also  by  BuiisMngauU.  That  of 
I'J  ;  1  is  also  of  frequent  occurrence.  Boussingault  found  a  s[ic<  imen  from  St. 
Bartholomfe  to  conuin  Gold  91*9,  and  Silver  81 :  another  from  Girar  to  be  com- 
posed of  Gold  91-9,  and  Siltnsr  Uk  Wth  of  which,  the  proportion  of  foM  lo  sflver 
IS  that  last  stated.  A  similar  eOBBDOiition  v  as  found  by  Rose,  in  specimens  from 
different  localities ;  one  from  Bortucnka  conlaiiicd  Gold  Dl  3(5,  arid  Silver  S  .'W.  The 
least  quantity  of  silver  was  found  by  G.  Rose,  in  the  native  gnkl  of  Schabiowski, 
near  Catharinenburg,  in  Siberia.  It  'wa^  compcoed  of  Gold  9b  96,  Silver  0-16,  Cop- 
per 0  36,  Iron  (KI6Bi99'68.  Ita  specific  gravity  waa  Wm.  Chopper  is  also  ocen- 
sionally  alloyed  with  gold. 

It  also  occurs  dis.setn mated  in  grams  or  thin  leaves  in  various  metallic  minerals, 
particularly  iron  pyrites. 

Native  gold  occurs  in  veins,  and  in  intermaised  grains  and  lamin*,  and  occasion- 
ally cr3r8talliaed,  in  quartz.  In  the  United  Stales,  this  (joarts  ganpM  forms  beds  te 
the  mica  slate  of  the  reeion.  Occasionally  the  mica  slate  has  a  talcose  character.  It  is 
often  found  in  the  sands  of  rivers,  and  valleys,  where  it  has  been  carried  from  the  di.s- 
integration  of  auriferous  rocks.  Such  is  its  mode  of  occurrence  in  Brazil,  Mexico, 
and  Peru,  in  vhich  countriea  it  ia  occaaionaUy  met  with  in  masses  of  several  pounds 
weight  Masses  weighing  even  sixteen  poonds  have  been  diseoveied  in  the  Ural, 
where  the  gold  occurs  in  a  similar  situation.  In  Transylvania,  a  considerable  quan- 
tity of  gola  is  obtained  from  stream  works.  It  is  met  with  in  alluvial  soil,  in  the 
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Wicklow  mountains  of  Ireland,  and  nt  Leadhills,  in  Scotland.  A  specimen,  weigh- 
ing nearly  eight  sovereigns,  from  the  Breacjalhine  cstiUe,  ncaur  Glen  Coich,  in  Pertk- 
dure,  is  'now  in  the  mincralogfcal  cabinet  of  Mr.  Allan,  of  Edtobargh.  At  Voros- 

patak,  in  Transylvania,  thp  i^oM  is  disseminatpd  in  grains  through  the  mrk  The 
miiH-s  oi  Hungary  and  Transiylvaiiia,  Kremuitz,  Schemnitz,  Posing,  Botza,  Ma- 
zurka, Nag)'ag,  Oflenbanya,  and  Boitza,  occasionally  afford  line  specimens  of  this 
metal.  It  occurs  also  in  Salzborg,  and  thenre  in  .several  places  along  the  Alps,  as 
fliras  La  Qardette,  near  Altemont,  in  Dauphiny.  The  Raa»lan  mines,  in  the  Ura- 
lian  mountains,  are  quite  productive. 

The  mine^  in  the  Uniiea  States  are  quite  ai>  promising  as  anv  in  the  worid.  The 
principal  deposits  of  gold,  at  present  di.'«covered,  are  situated  within  the  states  of 
Georgia,  the  Garolinas,  and  Virsiidai  but  it  has  been  traced  as  far  north  as  tJie 
Chaudi^re  river,  in  Lower  Canada,  and  is  believed  to  oeenr  in  a  tkcarir  eontinnons 
line  from  the  Rappahanock,  in  Virc^inia,  to  the  Consa,  in  Alabama.  The  mines  in 
r^orth  Carolina  are  mostly  within  the  three  ranges  of  cuuntie^  between  Frederick  and 
Charlotte,  which  are  situated  about  in  a  line  running  N.  E.  and  S.  W.,  correspond- 
ing in  general  with  the  direction  of  the  coast.  The  mines  at  Mecklenbnn,  which 
are  principally  vein  deposits,  are  the  most  valoable.  The  mines  of  Bnrike,  Lincoln, 
and  Ruiherfurd,  are  Ibr  the  most  part  in  alluvial  soil.  Splendid  specimens  have  oeca- 
sionallybeen  found,  the  mtisi  inapnifioent  of  which  was  discovered  in  Cabarras  cuun* 
ty ;  it  weighed  twenty  eight  pounas  In  Virginia,  v;ilnahlc  deposits  occur  in  Spotsylva- 
nia Co.,  ten  miles  above  FredericksbtirC|On  the  RappahanocK  river,  at  the  U.  S.  gold 
mines;  accompanying  silver,  lead,  and  Virianite,  at  Rappahanock  gold  mines,  Staf- 
ford Co.,  ten  miles  from  Falmouth  ;  in  quartz  and  deciimj)0^ed  pyrites,  at  the  Cul- 
pepper mines,  Culpepper  Co.,  on  Hapidan  river ;  in  aunierou.H  pyrites  distributed 
through  veins  of  quartz,  Iving  in  hornblende  slate,  at  Orange  grove  gold  mine. 
Orange  Co. ;  in  qimrtz,  and  also  in  alluvial  deposits,  at  the  Greenwood  gold  mines, 
Orange  Co. ;  in  beds  of  quartz,  from  one  to  two  feet  thick,  associated  with  iron  py- 
rites, copper  pyrites,  blende,  argentii'  nms  Lnlena,  spathic  iron,  and  Anglesite,  at 
Walton's  gola  mine,  Luuisa  Co.  About  iilOtJ.lXW  have  been  obtained  by  wa.shing 
along  the  stream.s  in  the  vicinity  of  this  mine.  It  accompanies  granular  heavy  <mar, 
in  auriferous  pvrites,  at  Eldridge's  mine,  in  Buckingham  Co.,  sjod  occurs  in  vaiions 
other  parts  of  ine  state. 

Gold  is  the  most  ductih  nti  l  rnalleahle  of  the  metals.  A  ri  i  llri- to  Dr.  Ure,  a 
grain  may  be  made  to  cover  in  the  lonn  of  gold  leaf,  56(  square  inches;  and  Reau- 
mnr  states,  that  a  grain,  extended  to  the  thinness  it  has  upon  gilt  silver  wire,  will 
cover  an  area  of  1400  inches.  The  thinnest  gold  leaf  is  the  380  thousandth  part  of 
Ml  inch  thick.  On  account  of  the  extreme  malleabiliiy  of  this  metal,  though  costly, 
it  is  one  of  the  most  common  and  cheai>est  moans  of  omamentin;:  ■'>:  i  l  iinre,  &.(■.  It 
retains  ils  perfect  brighioess  of  lustre  uninfluenced  by  moisture  and  the  atmosphere, 
and  for  tbis  reason  is  perfiNlly  fitted  for  its  various  ornamental  uses,  and  afao  for 
nnmeroiis  purposes  in  the  arts. 

I'he  name  eleclrum,  was  applied  by  the  ancients  to  an  alloy  of  silver  and  gold,  in 
th<>  proportion  of  one  to  five.  Tbis  is  tba  origin  of  Klapraibi  name  for  a  sindlar  na* 
tive  alloy. 


A  U  RO-TELLU RI TE.   Aurcm  bhomwcum. 


TdlMrOn«r  TMIettaMk  WUitOie«rTrBarlui 


464.  Primary  form  :  a  right  rhombic 
prism.  Secondary  form:  M  :  c=142°  45', 
M  :  c-127°  \:y,  V  n  108^  3(V.  P  :  rf=l/l3^ 
h*.  Cleavage  in  traces.  Occurs  iu  sniall 
crystals  and  irabediied  crystalLine  laminae. 

Soft.  G.slCH(78,  Muller  toil  Heichen- 
stein.  Lustre  meiB\\\c,  CUor  silver-white, 
much  inclining  to  brase-yeUow.  Opeque. 


Rather  brittle. 
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According  to  Klaproth,  (Beitrage,  Hi.  28.)  it  contains  Tellurium  44-75,  Gold  96rTif 
BUver  6  30,  Lead  19-50,  Sulphur  0  50.  Before  the  blowpipe  it  fuses  iala  a  nuatalUe 
glotmle,  and  pives  out  a  pungent  odor.   It  is  soluble  in  nitric  acid. 

Om  Us  only  knoun  locality  is  at  Nagyag,  In  Tnnqrlmiia,  where  It  is  laaocialed 
with  graphic  gold  and  nwnganbleiMie. 


Miwtrtit  Wim,  M.  m  J.  tMtnmtfm.  €Mta|M«ift«v,  IT.  Af|MlN«ir,  JT. 

465.  Primary  form:  Uie  re^Uir  ocuihedroii.  Seccndary  forma: 
ofs.  2,  3,  4,  16,  and  others  mtennediate,  PI.  I.   €Meavag9  none. 


coarse  and  fine  lilil'orm,  reticulated  aod  arbofewont  shapes ;  also  in 
plates,  and  iu  su[)orficial  coatings. 

H.=2-5— ^.  G.- 10  4743,  Hauy  ;  10-338,  Gellert.  Lustre  metal- 
lie.  Sir^ak  shining,  metallic.  Color  silver-white ;  subject  to  tar- 
nish, by  which  the  color  becomes  a  grayish-black.  Ductile. 

Native  silver  is  usually  aa  aUoijr  of  silver  and  cooper.  The  coroposiUon,  accMrd- 
ing  lo  Beifhier,  of  a  nieeimen  from  Care^,  is  SuVer  90,  and  Caf>per  IS.    It  is 

also  combined  with  gold  i?^  varinns  proiK)riion??.  as  is  stated  nndcr  £j<)I(!  1'  r 
dyce  obtained  from  an  alioy  of  this  kino,  Silver  72,  aud  Gold  *b ;  and  Klapri>ih, 
flrora  aiioilxT  ore,  obtained  Silver  3t>.  and  Gk)ld  54.  Probably  several  of  ibe  com- 
pounds ol'  gold  and  silver  will  coosUtute  d^iUnct  qiecies,  when  their  f>ecaliarUiea 
•hall  have  been  more  studied.  It  fnae*  readllT  in  the  Uowuipc  flame,  and  aflbrds  oa 
coolin"^  a  f;lobnl(>,  having  an  angnlar  erystaUine  tuna,  it  diaaolTes  in  nitric  acid 
and  heated  sulphuric  acid. 

Onji.  Native  silver  occur?  principally  in  arborescences  and  filiform  shapes,  in  veins 
of  calcareous  spar  or  quarts,  traversinir  Erneiss  slate,  and  other  primitive  rocla.  The 
structure  of  these  forms  te  sometimes  cjiiiie  peculiar;  they  being  compared  of  one  or 
more  srrips  of  octahedrons,  phher  rioselv  united  or  arrariLred  piTptudinilarlv  in 
straight  ruws.  This  structure  is  very  apparent  in  m*xA  of  tiie  >iurwegiaii  and  iMex- 
ican  varieties. 

The  mtoes  of  Kongsberg,  in  Norway,  ioinierly  afforded  magnificent  specimens  of 
native  silver;  thev  are  now,  however,  for  Ae  most  part,  under  water.   One  speei- 

men  among  the  splendid  >uite  from  this  locality,  in  the  roval  ro!!eeiion  at  f'openha- 
gen,  weighs  upward.^  of  5  cwl.  Its  principal  Saxon  locaiilicii  are  at  Frieberg, 
Si-hneebcrg,  and  Johanngeorgenftadt;  its  Bohemian,  .".i  Przibrara,  Jochimstahl,  and 
Raiibonitz.  It  also  occurs  in  small  qoantUles  with  other  ores  at  Andreavbeiv,  in 
the  Elartx,  in  Suabia,  Hungar)',  at  Allemont,  in  T>auphiny,  snd  in  some  of  the  Corn- 
ish mine;  A  mine  on  the  estate  of  Alva,  ii,  Srirtin:^'^>-hire.  nliout  the  mi*!dle  of  last 
century,  aflorded  not  les.s  ibaii  i:4U,000  or  iljO.UOU  worth  of  silver;  but  it  was  long 
since  abandoned. 

Mexico  and  Peru  are  at  present  the  most  prodnetivc  in  silver.  In  Mexico  it  has 
been  obtained  mostly  from  its  ores,  while  ft  occurs  principallv  native  in  Peru. 
During  the  first  18  years  of  the  present  century,  more  ih.nn  (^X)  tnarks  of  silvLr 
were  afforded  by  the  mines  of  Quanaxuato  alone.  Of  the  8,000,000  sterling  which 
it  Ls  calculated  is  the  value  of  silver  annnallj  affiwded  bgr  the  minei  of  tha  world, 
about  two  thirds  arc  obtained  from  Mexico. 

The  uses  of  silver  as  a  material  for  coins,  also  in  the  mannfacture  of  plate  and 
various  anielos  of  luxury',  are  well  known.  For  coinage  it  i>  alloyed  in  ihi<  coun- 
try with  iO  ]>er  cent,  of  cupper,  by  which  it  is  rendered  harder,  and  coa<«equeiilly 
more  durable.  It  i.s  less  malleable  than  gold,  it  being  impossible  to  hammer  it  into 
unbroken  leaves  thinner  than  the  hundred  and  sixty  thottsandth  part  of  an  inch, 
which  is  more  than  one  third  thicker  than  gold  leaf. 
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IfEBCURY.  HmuMnmiM  ruRBOM. 


PlaM  Itowujr.Jir.  MmIw  HwHirv,  or  QokMlma.  Mtana  QMskHlkw.  llnwn«NMir,A 

466.  Primary  form :  the  regular  octahedron.   Occurs  in  small 
fluid  globules  scattered  through  itsjnngue. 
G.sl3<568.  iiiiJirs  metaluc   (%for  tin-whita.  Opaque. 

It  is  entirely  volatile  before  the  blowpipe,  it  vaporizing  at  the  temperature  of  669^, 
F.  It  becomes  a  solid  at  39<>,  F.,  and  with  a  Utile  care  viU  then  eijniillize  In  ocla- 
hedrona.  It  diaaolves  readily  in  nitric  acid. 

Om.  Fluid  mercQTj  is  a  rare  mineral ;  the  qnielcsflver  of  eotmnerce  Is  mostly  ob* 
taincd  tVnm  cinnabar,  one  of  Itoores.  Its  most  important  mines  are  those  of  fdria, 
In  Carnii)la,  end  Almaden,  in  Spain.  At  Idria  it  occurs  interspersed  through  a 
kind  of  slate  clav,  from  which  it  Is  obtained  by  washing.  The  Idria  mines,  at  the 
praient  time,  aflord  annually,  fiom  its  ores  aiid  the  native  metal,  about  164  tons, 
which  is  a  less  qoantlty  than  forroerly.  Natlre  mercury  is  also  found  in  small  qnan- 
tities  at  Wolfstein  and  Morsfield,  in  the  Palatinate,  in  Carinthia,  Hungarv',  Peru, 
and  other  countries.  It  has  been  latelv  discovered  at  Peyrat  le  Chateau,  in  the  de- 
paitmentof  the  Bante  Vienne,  in  a  oisiategnled  graaih^  onneoomiMnied  by  cin- 
nabar. 

Mercury  is  of  great  importance  in  the  extraction  of  gold  and  sllrer  ores,  for  which 

purpose  it  is  exported  in  lar^e  quantities  to  South  Amrrira.  It  is  also  employptl  for 
silvering  mirrors,  for  thermometers  and  barometers,  for  percussion  powders,  and  for 
various  other  pn^poees  connected  with  medicine  and  thi  arts. 

The  common  name  of  this  metal,  quicksilver,  is  a  translation  of  the  old  nm 
ai^entum  vivum,  and  in  part  also  of  hydrargyrum,  which  signifies  liquid  silver. 


AMALQAM.  HrmuMiTnini  ooracABannni. 


DndwaMral  Vwnrt,  M. 

Mercure  Argeiitif,  H. 


iradTt  Asral|im.  Nuarikk  AsMlinB,  W. 


467.  Primary  form:  the  rhombic 
dodecahedron.  Secondary  fornis:  figs. 
4,  6,  8,  9,  16,  PI.  1.,  also  the  annexed 
figure,  deavage  parallel  to  E,  or  the 
UceA  of  the  dooecahedron,  in  traces. 
Occurs  also  massive. 

H.=2— 3-5.  G.=10  5— 14;  13-755, 
Haidinger.  Lustre  metallic.  Streak 
and  cofor  silver-white.  Opaque.  Frac- 
ture coiichoidal,  uneven.  Brittle.  Cut- 
ting it  with  a  knife  is  attended  with  a 
grating  noiae. 

It  oonlalos,  aceordiiw  to  Klaproth  (Bettrage,  t.  181)  and  Cordier,  (Phil.  Mag. 

JtiT.41,) 


Mercury 
Silver 


64 

36»100,  K. 


The  Intoftheee  analyses  corresponds  nearly  to  two 
silver;  the  seeoad  to  three  aiooa  ornereniy  and  one  ct  silver. 


1»6 

of  neretuy  aad  one  of 
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The  blowpipe  heat  rc^atiUzea  ibe  mereury,  and  leaves  a  glubuie  uf  pure  .^iiver. 
When  nibhed  on  copper  it  commiiBicaies  to  it  a  ailveiy  lustre.  It  disBolvev  ia  nltiie 

acid. 

Obs.  This  rare  species  occurs  principally  in  the  Palatinate,  at  Muschellandsberg. 
wliere  occasionally  large  and  highly  modified  crystals  are  found,  h  is  associaiM 
with  mercury  and  citmabar,  in  ferruginous  and  argillaceous  veins,  and  ia  said  to  oc- 
cur where  , '  ins  ut  ineicury  and  silver  intersect  one  anoihcr.  It  has  alM>  been 
found  at  Ho&enau,  in  Huiigary,  and  has  been  observed  ia  the  mim  of  Sala,  in 
Sweden. 


LEAD.   Plumscm  octahedrcm. 

468.  Primary  form:  the  regular  octahedroii.  lii  delicate  luem- 
branea,  and  in  smiUl  jplobular  niassss. 

H.  =  l-5.  G.=r  11-3523.  Lustre  metallic.  •Color  lead-gray* 
Opaque.   Fracturt  hackly.   Malleable  and  ductile. 

It  ftises  readily,  and  covers  the  snpportiofr  eharcoal  with  a  yellow  oxyd. 

Obs.  Thi:^  species  has  tn-eri  foniid  in  small  quantities  in  Michigan,  on  the  An- 
L^'laise  river,  ianuing  delicate  meuibraueit  iu  ike  cleavage  joilllj>  of  gailena.  Il  i&  re- 
jxirted  as  occurring  at  Alston,  in  Cumberland,  in  minute  globttles  imbedded  in  ga- 
lena. It  has  also  been  observed  in  the  lava  of  Madeim. 

The  uaea  of  lead  are  too  well  known  to  require  ennoieration. 


BISMUTH.  BtamrrvM  oontHSiiftirM. 

Oetabtdnl  Bhauitta,  JIT.  Native  BtanutJi,  Gedktea  WUnutb.  tV.  BlunutJi  Nailf,  H.  Btaonu- 
HUB,i41|rftili.  Fltunbeu  CiamiMi.  Teotan  A^fMMl.  AatteMWlaM  Ftailntaaw. 

469.  Prtf/i  rtry  /orm.*  the  regular  octahedron.  C/ca»aE^e  highly 
perfect,  parallel  with  the  faces  of  the  octahedron.  Occurs  also  in 
reticulated  and  arborescent  shapes,  and  foliated  and  gruiiiiiar 
masses. 

H.»2--2-6.  G.s9-737.  Lustre  metallic.  Streak  and  Odor 
silver-white,  with  a  reddish  hue  ;  subject  to  tarnish.  Opaque. 
Fracture  it  of  ubsorvable.  Sectile.  Brittle  when  cold,  but  when 
heated  may  be  molieated. 

it  is  pure  biamntb,  excepting  occasionally  a  slight  admixture  of  arsenic.  It  foses 
readily,  its  fiuin^  leinperature  beiiii:  as  low  as  470"  F.  Before  the  biowpi!>e  it 
evapurateji,  and  leaves  a  yellow  coating  on  the  charcoal,  li  dissolves  in  nitric 
acid ;  snbMqnent  diloliOB  cause*  a  white  pndpilaie.  CryaiaUiaea  readily  from 
(Won. 

Bismnth  ocenrs  in  yeins  which  traverse  gneiss  and  clay  slate,  accompanying  Ta« 
rious  (lies  of  silver,  cobalt,  lead,  and  zinr  It  occurxthe  most  abundantly  at  the  sil- 
ver and  Cobalt  mines  of  Saxony  aud  Bohemia,  Schneeberg,  Annaber^,  AUenberg, 
loadtimstahl,  Johanngeorgen&tadt,  die.  It  has  also  been  found  at  Moaum,  in  Nor- 
way, and  Fahlon,  in  Sweden.  At  Schneeberg  it  forms  arborescent  dftineations  in 
brown  jasper.  At  Wheal  Spamon,  near  Redmth,  and  at  Carrock  Fdl,  in  Comber- 
land,  it  is  associated  with  ores  of  cobalt ;  fbfmerly  it  was  met  with  near  Alhw,  ia 
Stirlingshir)*. 

La^s  Mine,  in  Monroe,  Conn.,  is  its  only  known  locality  in  the  United  Stales  i 
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D£aC&lPTIV£  HINEEALOGT* 


it  is  there  aasodaled  wfth  wolfrttn,  tongNlate  of  UoMf,  gateni*  btcMk,  Ae.,  ud  Is  im- 
bedded in  quartz 

Bi-smuth  is  einplovt  J  ui  the  formation  of  t^-jw  metal,  pewter,  solder,  &c.  It  is  one 
of  the  c<;nslitneni.s  of  the  alloy,  called,  from  its  extreme  fusibility,  fusible  viftal,  it 
melting  at  a  temperature  below  that  of  boiling  water ;  the  proportiotu  of  the  compo- 
aent  paila  of  this  alloy  are  8  parts  of  Bismuth,  5  of  Lead,  and  3  of  Tin.  It  is  Mme- 
tfae*  naed  Ibruking  casts  of  delicate  objects  that  voold  be  deatiofed  bjr  heat. 


BSSnnrTH  silver.  Bbuiotcm  ABaBmcOM. 

^^BUuttttbic  Sitrer  Ore.  Wiuautb  Sllber,  of  the  OtrmmmM.  BInntttb  SulfurA  Plooibo-AifntUIn, 

470.  Rarely  presents  acicular  or  capillary  crystalUzatioiiB ;  gene- 
rally in  amorphous  masses. 

Soft.  Lustre  metallic.  Color  tin-white  or  grayish  j  subject  to 
tarnish.    Opaquq.    Fracture  uneven.  Sectile. 

Tr  r  ontains  Bismnlh  27,  Lead  Silver  15,  Iron  4\?,  Copper  0-9,  Sulphur  16  3. 
It  is  soluble  in  nitric  acid.  Before  the  blowjpipe  ii  insts  readily  into  a  silver  button, 
covering?  the  cbarcoal  wlih  theozyds  of  lead  and  bismatb. 

Obs.  It  accompanies  copper  p^rit^  in  amorphous  maa9«i,  at  Schapbacb,  i»  the 
Valley  of  Kintzig,  in  Baded.  It  u  worked  as  au  ore  of  silver. 


COFFER.  CoravM  o<;t*KnRini. 
<.!cint)«4tai  Ceppsr,  JK  aad  J.  iMliffM  EapArt^lM  Ommtm,    OWtn  Rstfft  M> 

471.  Prifnary  form  :  the  regular  octahedron.  Secondary 
/orms:  figs.  1 — 11  inclusive,  PI.  £  Cleavtise  none.  Compound 
crystals :  composition  parallel  to  a  face  of  me  octahedron ;  vaii- 
ously  modified.  Imvsrfect  ery$taU%xatiion»  :  arborescent  and  fili- 
form shapes  ;  amorphous. 

H.=2-5 — 3.  G. =8-5844,  Haiiy.  Luslre  metallic.  Streak  me- 
tallic shining.  Color  copper-red.  Ductile  and  malleable.  Frac- 
tars  baddy. 

It  con«!l«^s  ptjrely  of  copper.  Before  the  blowpipe  it  fuse<^  readily  ;  on  pooling,  li 
is  covered  with  a  coating  of  black  oxyd.  It  dissolves  readily  in  nitric  acid,  with  the 
extrication  of  the  red  fiunei  <tf  aitrons  acid|  and  produces  a  blue  sotattion  wiib  aak' 
monia. 

Obs.  Copper  occnrs  in  beds  and  veins  accompanying  its  Tsrioos  ore^,  and  some- 
times assocutled  with  iron.  It  is  freqneatly  found  in  loose  auwses  imbedded  in  the 

soil. 

The  finest  crystalline  specimen.s  are  brouphi  from  Siberia  and  the  island  of  Nal- 
soe,  in  Faroe,  where  it  is  associated  with  fibrous  mesoiype  in  amygdaloid,  and  thougk 
mostly  disseminated  in  minute  particles,  It  sometimes  branches  through  the  rock 
V  i  h  f  xfreme  beauty.  Cornwall,  and  many  of  the  mines  near  Redruth,  however, 
art.  tlic  irreatest  repositories  of  this  metal;  it  also  occurs  in  considerable  quantities 
at  the  Coir -olidated ^  Wheal  Buller,  and  other.^.  Its  crystallizations  are  .seldom 
regular,  but  usually  lengthened,  and  grouped  in  elongated  series,  similar  to  native 
silver.   Brazil  also  aflfords  natiTe  copper. 

This  metal  has  brer  found  native  throughotTt  the  red  sartd<^oTje  region  of  the 
United  States,  panicuiaily  in  Massachusetts,  Connecticut,  and  sUll  more  abimdantly 
in  Mew  Jene/t  where  it  has  beea  met  with  at  sema)  dinreatptace^  sometimes  in 
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fine  crystalline  ma^'^e-  A  magnificent  mass  exists  near  Lake  Superior.  la  ihe 
Yale  College  cabin* ;  iK<  i  i  r  a  large  irregular  mass  weighing  137  lbs.  from  the  vi- 
cinily  ol  this  Lake,  near  tbe  On-U-naw-gaw  river.  Another  specimen  still  reraainsoo 
the  west  bank  of  this  river,  which,  according  to  the  computation  of  Mr.  Henry  B. 
Schoolcraf\,  who  has  seen  and  de.scribed  it,  weighed,  ia  18il,aboilt9900Ib8i  Smaller 
mas.ses  are  quite  common  in  the  same  region.* 

Copper  is  of  very  extensive  application  in  the  arts.  In  the  pure  .state  it  forms  va- 
rious utensilSi  the  sheathing  of  ships,  &c.  A  Moved  with  zinc,  it  constitutes  brara, 
and  with  da,  it  fbrnis  bell  metal.  A  similar  alloy,  in  diflTerent  proponloiui,  eom* 
posed  the  material  of  which  the  ancient-*;  made  their  brass  weapons  and  cutting  in- 
struments. The  pi^portion  in  these  instruments  was  about  a.s  live  of  copper  to  one 
of  tin,  which  is  the  ratio  that  afford.s  an  alloy  of  maximum  hardness.  This  was  the 
constUttUon  of  an  ancient  dagger,  analyzed  by  Uielm.  The  term  x«^'*f>  or  eu, 
which  was  applied  to  this  naieriaJ,  was  also  a  Miieral  appfllarton  Ibr  copper,  and 
ilieTariottsalliqrsia  whkhit  was  the  principal  ugiedtenl. 


TELLURIUM.    Tcllurivm  ui;xaoonvm. 

ITatlva  TillwlMii  M.  and  P.  Ucsahedral  Tdlaffaai,  F,  OadiMM  ftrlvaat  ^*  Oadtana  IMwr. 
jfaw.airfL.  IWiw*  If aiir  Anra-fiwrinn,  Jir. 

472.  It  has  been  found  in  crystals,  which,  according  to  Mr.  W. 
Phillips,  are  imilar  six  sided  priBinS;  with  the  terminal  edges  le- 
placed ;  P  :  ^iWP  24f,   Gmage  undetenniiied.  It  also  occurs 

massive  and  granular. 

H.=2— 2-6.  G.=^5  7— 61,  Phillips.  Lustre  metailic.  Str$ak 
and  Color  tin-white.  Brittle. 

It  contains,  according  to  Klaprnth  Tellurium  92-55,  Iron  7,  and  Gold  0-25.  It 
fuses  readily  on  charcoal,  burning  with  a  greenish  flame,  and  volatizes  almost  en- 
tirely in  white  vapors. 

Obs.  Native  tellnrium  has  hitherto  been  found  only  in  the  mine  of  Maria  Loretlo, 
at  Faeebay,  near  Zalathna,  in  Transylvania,  where  it  oeeors  la  sandstone,  aecom- 
panviiic:  (jiiart/  inn  pvn'rs,  and  gold.  About  forty  years  since  it  was  foimd  in 
con.siderable  abundance,  mid  was  melted  to  extraa  the  small  quantity  of  gold  it  con- 
lalnm  At  prseeni  ft  is  veiy  xvn. 


NATIVE  AlVTIMOMY.  SnatuM  anoiooiisDauM. 

Rllonboh«dr«I  Aniimnny,  I>o<iecah<>drMl  Aotimnry.  /  NaUtr*  AnHMSyiCsdimia AMiSMai 
OderSpeiiglM,  /v.   Gedicgeu  Speis.iglatiz, //aiu.   Autimoine  iV&lU',  if. 

473.   Primary  form :    an  obtuse 
rhombohedron  J  R:jR=117o  15/. 
cendary  form:  the  annezed  figure. 

C^Mvage  highly  perfect  and  producing 

a  surfacp  of  splondeiit  In^^tre,  parallel  to 
a,  also  disiinct,  parallel  wiihR.  Seldom 
in  crystals :  generally  massive,  structure 
laoieUar. 


•  Silllman's  Am.  Joiu.  IIL  901,  ott  liie  HfOin  QofffU  of  the  soitthea  show  fifi 
Lake  Saperior,  by  H.  B.  Sebooktiit 
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DESCRIPTIVE  MINERALOGY. 


HesS—S-S.  G.s6-72,  Klaproth ;  6*646,  a  Swedish  variety* 
Lustre  metallic.    Streak  and  color  tin-white.    Rather  brittle ; 

uot  ductile. 

It  coDtains,  accordiiur  to  Klaproth,  Antimony  9S,  Silver  1,  and  Iitm  0-25=9925. 

Befort-  ill'-  blow  pipe  it  soon  melts  into  a  ^^U>bule,  which  continues  to  burn  though  the 
heat  hv  ifiudvoui  a  cuntinuation  ul  the  heat  caitses  it  to  evaporate  in  while  fumes, 
which  are  deposited  around  the  globule.  Under  the  raioroscDpo,  yellowish  white 
octahedrons,  probably  of  antimonious  acid,  are  seen  to  be  first  formed,  and  subse- 
qnently,  prismatic  crystals  of  oxvd  of  antimoay,  with  which  ftl  last  lh«  whole  globule 
is  rovereil.    It  crystallizes  readily  from  fusion. 

(Jen.  It  occurs  in  lamellar  concretions  in  limestone  at  Sahlbcr?,  near  Sahla,  in 
Swetkii;  at  Andreasbcrp,  in  the  Uartz;  in  arf<enii(erou.s  veins  in  gneiss,  at  Allf- 
moiU,  in  Dauphiny ;  at  Przibram,  in  Bohemia  j  in  Mexico,  and  other  places.  It  is 
ofhm  aecompaniea  by  the  following  species,  from  which,  however,  it  Ls  readily  dhi^ 
tin^uished  by  means  of  the  blowpipe,  Antiniony  is  rarionsly  employed  in  the  art'?, 
and  for  pharmaceuUcai  prepftrations.  One  pari  ul  aniiiuony  is  alloyed  wilh  16  parli> 
of  lead  in  the  fonnfttion  of  type  metaL  Wiu  tin,  it  foam  the  metil  oi  whieh  music 
is  engraved. 


AN TIMOMAL  SILVER.  Bimau  Rn<aiBici»i. 

PMimlle  AniioKNiy,  M.  OeialMdial  ABtlmonr,  J.  Aatfonalel  af  Slhrtr,  Spi«tcU*«Uber,  IT* 
Silksr  SpelMflaaa,  Unw.  AadMon  SUbar,  L.  Aigait  AndaNBtai,  B. 

474..  Primary  form :  a  rigllt  rhomiblC  prism.  Cleavage  par- 
allel to  P  distinct.  Compound  crytftals :  similar  to  those  of  Ar- 
ra^onite  and  whiLc  lead  ore.  Imperject  crystallizations  :  compo- 
sition granular,  particles  of  various  sizes,  weakly  coherent. 

H.»3-5^.  0.»^-44^9  8  ;  9*4406,  Hauy.  lAtstr^  metallic. 
Streak  and  Color  ailTer-white,  inclining  to  tin-wfaite.  Opaque. 
JFYaeture  uneven. 

Ii  contains,  according  to  Klaproth,  (Beitrage,  ii.  298,)  and  Vauqutlin,  (Haiiy, 

iii.  aos.) 

Silver  84  76  77  7<5 

Antimony         36=110,  K.      24=-100,K.         23^10(1,  K,         2:t-100,  V. 

Before  the  blowpipe  pray  luraes  of  antimony  are  given  ofl,  and  a  gray  metallic 
globule,  which  is  not  malleable,  is  left.  By  continuing  the  lieat  the  silver  is  obtained. 

Obs.  It  occurs  in  veins  at  AltwoilAcb,  in  Fursteiib«rg,  Wittichen,  in  Swabia,  and 
Atidreasberg,  in  the  Hartz,  associated  mth  several  ona  of  silver,  native  araeDic,  ga* 

lena,  and  other  species. 

If  found  in  sufficient  qoanlily,  this  would  be  a  valuable  ore  uf  silver ;  but  it  ii  yet 

a  rare  mineniL 


NATIVE  ARSENIC.  AaaBminf  aBOHaoiiBMivit. 

Native  Arieuic, Gcdiegen  Aiwaik,  JT.  AtMOtoNuif,  ^.  Arsenicum    A^^cvimv,  Afvtvixcr. 

475.  Primary  form  :  an  obtuse  rhomboh'  rli  ( n  ;  R  :  R=l  14"  26'. 
Cleavft^'-f  imperfect  parallel  wilh  a.  Presents  also  roticulutefl,  ren- 
irorni,  and  staUctilic  shapes;  structure  columnar  or  gioiiuiar: 
when  the  fonner,  a  cleavage  is  obaerved  perpendicular  to  the  axis 
of  thif  individual. 


METALLINE  A.  397 

5.  G.=5  fi72,  Harepath.  It  varies  from  5-67— 5  03.  Lu9- 
tre  metallic.  Streak  and  Color  tin-white,  tarnishing  soon  to  dark- 
gray. 

When  heated  it  volatilizes  in  a  white  smoke,  which  has  tho  rnlor  of  garlic;  if 
heated  nearly  to  redness  it  barm  with  a  pale  bluish  flame,  giving  out  aUiaceoos  voile 
fiiines. 

Ors.  Nath'e  nrscnir  conunonly  occurs  in  veins  in  primitive  mountains,  and  i.<{ 
often  accumpaoied  by  red  silver  ore,  realgar,  bkndc,  and  other  metallic  minerals. 
The  silver  mines  of  Freiberg,  Annaberg,  and  Schnceberg,  afford  this  metal  in  con- 
siderable quantities.  It  occurs  aho  at  Joachimatahl,  in  Bohemia;  at  Andreasberg, 
in  the  Hartz;  at  Kapnik,  in  Transylvania;  at  Orawitza,  In  the  Baanat;  at  Zincoff, 
in  Siberia,  in  larpc  niris-.e^,  and  at  St.  Marie  atix  Minos,  in  Alsace. 

its  peculiar  odor  when  heated,  which  is  also  apparent  when  struck  with  a  hammer, 
is  qtute  characteristic.  Arsenic  is  a  virulent  poison.  Ii  is  employed  in  several 
pharmaceutical  preparations.,  it  is  also  used  in  giving  a  peculiar  tint  to  i^aas, 
and  in  Tarions  metailart^ica]  operations. 

The  name  Arsenic,  is  deriveti  (rom  the  Gi.  i  k  tiactviKov,  or  ap^mov,  vutseuline,  a 
term  applied  to  orpimejit  or  .Hulphuret  of  arsenic,  on  account  of  its  potent  properties. 
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ORDER  IX.— PYRITINEA. 


ABSBNICAL  8ILVBIL  AMfinii  JwRfflM. 

AiMalod  AntliDMtalMlvcr,  P.  AramiH  of  SUvvr,  TImb.  taaiMMar,  W.  Ai|M  AnaMl; 
JLtvf.    Argvot  AntUnoaiaJ  Orro-Araealftrc,  H. 

476.  Primary  form  :  unknown  ;  occurs  generally  mnmmilla- 
t(  d.  or  iu  curved  lamellar  distmct  coucreUous,  consisuiig  of  very 
tLiiii  crystalline  coats. 

H.s4.  G.a9*4.  Lustre  shiniog  or  glinmiering,  metallic.  Streak 
shining.  Color  nearly  that  of  native  silver,  Imt  usually  tamislMd 
of  a  blaekish  color.  Opaque.  Madura  ummii.  Sectiie. 

According  to  Klaproth,  (Bdtrage,  i  187.)  the  variety  from  Aiidranber^  eoBUdna, 
Silver  12*75,  Ar-«  nic  35,  Antimony  4,  and  Iron  41  23 

Before  the  blowpipe  it  affords  a  strong  alliaceous  odor,  accompanying  the  fames 
of  the  volatilized  arsenic  and  aMtimflpy ;  and  dMir  raaudns  a  gloMte  of  impore  ttt* 
ver  mrroonded  by  a  slag. 

Ow.  It  oeeius  at  Andreasberg,  in  the  Harts ;  at  Ghiadalcanal,  in  Estremadara,  in 
Spain;  and  at  Kongsberf:^,  in  Norway,  associated  ith  anlimoni.ii  sih  i^r,  galena,  and 
native  aisenic.  The  arsenical  fumes  under  the  blowpipe,  and  liability  to  tarnish, 
diatingdab  itfron  the  aatiaonial  diver,  ftr  whidi  ft  ndgulw  ndatokcD. 


NICKEL  STIBINE.   AROYRms  eutomus. 
B«MM«s CMwIt PyittH,  JH  NlctoUteow  Grajr  Artlaway,  II«bIiiiIuIw||mmi.  n^flUOiwit. 

477.  Primary  form :  the  cube.  CteoMffe  parallel  with  P  per- 
fect  Occuie  also  in  :is s  i  \re — structure  granular. 

H.-?>^5-5.  G.=6'451,  a  cleavable  variety.  Litsire  metallic. 
Color  steel-gray,  ioclining  to  silver-white.  Brittle. 

Aa  eompoeitim,  aa  datennliMd    K]a|iroth  and  StiM^  . 


Nickel  36-60  25  25 

Antimony  43*80  4775 

Sntphnr  17-71  1M6 

Arsenic    11-75 

Iron  and  Manganese  1-89=100,  S.    l(H\,  K. 


In  ihe  blowpipe  flame  it  is  partly  volatilized,  aiid  the  cixarcoai  is  covered  with  a 
white  coating.  Ultimately  it  fliaea  imo  a  ueialUc  gklmk,  which commtmiratwi  a 
blue  color  to  glass  of  borax. 

Oaa.  It  ecenta  in  die  dndqr  of  Naana,  in  tha  wSam  wm  Vnmllmt,  iMpfillni 
with  apanr  inn,  galena,  and  coppar  Prw*>* 
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ANTDf ONIAL  NICKEL.  Aaamm  kkzaooviw. 
AalfwMtel  of  NleM. 

478.  Primary  form:  a  hexagoual  prism.  Secondary  form: 
thin  hexagonal  plates. 

H.  =  about  5-6.    Lustre  metallic,  splendeilt.    Streak  reddish- 

brown.  Color  in  the  fresh  fracture  light  copper-red,  inclining 
strongly  to  \  iolet.  Opaque.  Fracture  iineven — small  subcou- 
choi(&l.   Bniile.   Not  acted  ou  by  the  niuguet. 

According  to  Stromeyer,  (PoggendorTs  Annalen,  ijcxi.  1S4,)  ii  conlaitis,  Kickel 
S8-9i6,  AaiimoDy  63*734,  Iron  (^^56,  Soiphuret  of  Lead  6-437»99i)83.  Some  mU' 
motijr  sttbUines  befiyre  Ihe  blowpipe. 

Obj.  It  occurs  in  Ihe  AndicaBbetf  monniaina,  ■woclrtad  with  calcaiMm spar, 
gaieaa,  and  smaliine. 

COFFER  NICKEL.   AHaTRiT&s  ctPRicoLon. 


TiymtnAtHMk^Tymm^M.  AfMsieierillekal,  TUm.  Kipfte  VkM,  IT.  iHiwuH^HkM,  JL. 

Nickel  AneolMl,  Jf. 

479.  Primary  Jorm  is  stated  to  be  trunetric.  Occurs  usually 
roasarve— atnietnre  nearly  impalpable  ;  also  reniform,  with  a  co- 
lumnar structure. 

H.=5 — 5-5.  fJ.^7  no5.  Z>?/5frc  metallic.  Sfrpal-  brown- 
ish-black.  Color  copper-red.  Opaque.  jbVactwre  uneven.  Brittle. 

It  contains,  according  to  Pfaff  (ScUwei?.  Jaiini.xsii.9SSy)  Borthier,  ( Aim.  to 
Mines,  iv.  46?,)  and  StroflM^ftr,  (Mohs,  ii  447,) 

Nickel  48^  99^  44-906  . 

Araenle  46-49  4M  M-W 

Iron  0  34  tnot  0  3'n 

Salphnr  O80  0  401 

AniimonT  - —  8  00 

Lead  0  :)6_i;i7Oi,P.  Cobalt  016=989,  B.  Lead  0-390=99  99,  S. 

AcGOxding  to  Stromeyer's  analysis,  it  is  composed  of  one  atom  of  arsenic  and  oae 
of  BtebeirBefbre  the  blowpipe,  on  ebareoal,  It  emits  •maiesl  foniM  and  flMes  lalo 

a  white  globule,  which  darkens  br  rTpnsure  lu  the  air.  In  Bitric  acid It  aoon  amUBM 
a  green  coating,  and  in  nitromm  iaiic  acid  is  dLvsolved. 

Ob«.  Copper  nickel  accompanies  cobalt,  silver,  and  copper,  in  the  Saxon  mines  of 
Annaberg.  SchnceberK,  4k.  j  also  in  Thttrin^fia,  Hessia,  and  StTria,  and  ai  AUe> 
BMBt,  in  Danphinf.  n  to  oeeaslonallf  obacrred  in  Corawall. 

It  is  found  at  Th.-ith^.m,  Conn.,  in  gneiss,  asTJociated  with  smaltine. 

Nickel  is  employed  in  ibe  manufaciure  ol  what  is  called  "  Qenaaa  silrer,"  of 
which  it  coBilitntM  1T48  per  ee&t ;  the  other  oonMitiientt  an  eonper  581),  and 
line  99*13. 


WHITE  NICKEL.  AaoYaiTEa  Horriujfin. 


(•rKkkti.  7W 

480.  Primary  form:  supposed  tn  be  the  cube.  Socondoty 
fanm :  figs.  2  and  5,  PI.  I.   Occurs  also  massive. 
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Lusire  metallic.   Color  tin-white.   Opaque.  FrMture  uneven. 

It  contains,  according  to  Booth,  (SiUUnan's  Am.  Joiini.  xziz.  SMI,)  and  Uofimaiui, 
(Poggendorfs  AnnaleDi  zzr.  491,) 

BJaebaMotC  ScimectH'rg. 
Arsenic  7B^  7130 

Nickel  9yiA  S8-14 

Colntt  3-37  *  Bismmli  2  19 

Inm  3:25  Cupper  050 

Solphur  — — 100,  B.  0'14=108'S7,  H. 

Il  evolves  arsenical  fumes  before  the  blowjiipe,  and  fuses  into  a  brittle  metallic 
button.  Posed  with  salt  of  phosphorus,  it  affords  a  dove-brown  transparent  glass  in 
the  ottter,  and  a  brown  opaque  glass  in  the  inner  flame,  thus  indicating  the  presence 
of  nickel. 

Obs.  It  occufb  in  crystals  in  the  cobalt  mine  ul  Kiechelsdort,  in  Uc^e ;  al^o  mas- 
sive at  Schneeberg,  mixed  with  quarts,  and  often  covered  with  a  thin  coaling  of 
nickel  gxeen. 


]MICK£L  GLANC£.  AaoYaiTB*  DBCBEriTiiia. 
SttlplMhantBldt  of  Niekd,  7%m. 

481.  Primary  form:  the  cube.  Cleavage  highly  perfect  paral- 
lel with  the  primary  form.   Occurs  also  in  lamellar  and  granular 

masses. 

H.=5-5.  G.=6  097— 6129.  Lustre  melaWic.  Co/or  sih  cr  wliite 
— steel  gray. 

It  eontaina,  according  to  Berzeiius,  (Kong.  Vt  (  Acad.  Uandi.,  1820,  p. 


Arsenic  55  50  53  32  48  06 

Nickel  2817  27  00  19'» 

Sulphur  12-67  1410  90-80 

Iron  363  52»  2-99 

BiUca  O'Ol^lO&SS.  — =1(10^01.  100»103-14. 


When  healed  it  decrepitates  with  great  violence.  Ignited  in  a  glass  tube,  sulphuret 
of  arsenic  sublimes  as  a  transparent  yellowish*brown  mass,  which  lemaias  clear  on 
cooling. 

Obs.  It  occurs  at  Loos,  hi  TTtl>iiic:Iani1.  Sweden,  and  in  the  Albminc  mine,  nenr 
Harzgerode,  in  the  Uartz.  It  is  a^:>oclaled  with  copper  pyrites,  galena,  calcareous 
spar,  fluor  spar,  and  quartz.  It  was  noticed  hgr  Cronatcdt,  but  first  analyzed  and  de- 
scribed by  F&ff. 

LEUCUPYRITE.   Akuyhites  ACnoTOMLs. 
.\xoUtnioui  AnsBlcal Pfftten,  M.  PrUuiaUc  AlSSWlrsI  Pyrkt».  7 

482.  Primary  form  :  a  right  rhombic  prism  ;  M  :  M^122o  26'. 
Secondary  form:  similar  to  the  fifaire  of  lirocouite,  p.  241;  a:  a 
(adjacent  planes)  =51°  20^.    Occurs  also  massive. 

H.=5 — 5*5.  G.«7-228,  specimen  from  Silesia ;  7*337,  a  crystal 
from  Bedford  Co.,  Penn.  Lustre  metallic.  Streak  grayidl-blaek. 
Color  between  silver-black  and  steel-gray.  I^actwe  uneven. 
Bhule. 

0»f>.  It  occurs  associated  with  copper  nickel  at  Schladraing,  In  Styria;  M'lth  ser- 
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pentine  at  Richenstein,  in  Silesia;  and  at  Lbliug,  near  Uuiieiiberg,  ui  Cariuihiaj  in 
a  bed  of  sparry  iron,  associated  with  bismuth  and  scorodite. 

A  djatal,  wieighing  two  or  three  ounces,  has  been  found  in  Bedford  Co.,  Penn., 
but  it  is  HOC  known  under  what  circomstances.  In  Rnndoiph  Co.,  N.  C,  a  mass  was 
foand  weighing  nearly  two  poondt. 


MI8PIGKEL.  AnoraiTM  rauTOMcs. 

Mmtuo  Afwokal  FyritM,  41.  MuvMitc  tJulpIio-VMnit*  of  Iron.  ArKoik-kies, »/  tAt  aerm€tu. 


483.  Primary  form:  «  light  rhombic  prism;  M :  M»lll^  By. 
Seeondaiy  fonnf  : 


a. 


I. 


to  M  rather  distinct.  Compound  cryHals:  compositioii  of  the 
first  kind  parallel  with  M.  Imperfect  crJ/staHizations  :  structure 
columnar — straight  and  divergent,  or  irregular^  fine  granular,  or 
inmaipable — particles  strongly  coherent. 

H.s6*6 — 6.  Lustre  metallic.  Streak  dark  grayish- 

black.  Collar  Bilver-whitei  inclining  to  steel-gray.  Fracture  nn* 
even.  Ihdttle. 


U contains,  according  10  Strumeyer  and  Cbevreul, 

Iron  86^ 

Arsenic  43:28 
Snlphnr  21  08=100,  S, 


MM 

43*  12 

90  13^.  9S  ID,  C. 


On  charcoal,  before  the  blowpipe,  copious  arsenical  fumes  are  driven  off,  and  a 
globole  Is  obtained  of  nearly  pure  sulpbofet  of  iron,  which  acts  on  the  neeue  liko 
magnetic  nvritcs.  It  ^ves  fire  with  steel,  emitting  at  the  same  time  an  alliaceous 
odor.    It  olssulves  in  nitric  acid,  with  the  exception  of  a  whitish  r^idue. 

The  localities  of  mlspickel  are  principally  in  primitive  regions,  and  its  usual  min- 
eral associates  are  silver,  lead,  and  tin,  lion  and  copper  pyrites,  and  blende.  It  is 
almndant  at  yrclberg  waA  Mmudf ,  where  It  oeenn  in  vcitts ;  and  dso  ia  teds  at  Brei* 
tcnbrmi  and  Iln^-hau,  Andreasberg,  Joachim-stahl,  Tunaberj  in  Sweden;  Wheal 
Mawdlin,  aud  Unanimity,  in  Cornwall,  are  other  localities. 

It  is  met  with  in  fine  crystallizations  in  gneiss  at  Franconia,  N.  H.,  associat'  i 
with  copper  pyrites.  A  massivn  variety  occurs  at  Worcester,  Mass.,  aad  at  Chat- 
ham, Conn.,  lasocialed  with  snaltiae  aad  copper  nlekd;  and  at  Mbmoei  Oantt.,  ae* 
oonpaayiag  wolfiaa,  iiui(ii«lic  pyrll«s,and  native  Wsnralh. 

61 
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DESCRIPTIVE  HINERALOOY. 


SMALTUIE.    AROTBITCf  OCTABDRTO. 


Ortnhcdral  Cobalt  fyrito,  .V.    Gray  rohali.    Tin  White  Cobalt,  7  Binan 
WeiMCTHiipeukobold,  IT.  Bpetakobalt,  Hant.  md  X,.   Cubalt  Arsmical,  H. 

484.  Primary  form  :  the  regular  octahedron.  Secondary 
forms:  fiu^s.  1 — 10,  aiid  tig.  16,  PI.  I.;  also  several  of  these  fomis 
in  combination.  Cleavage  most  distinct  parallel  to  the  primary 
frcos ;  also  in  traces  parallel  to  the  laces  of  the  cube  and  rhombic 
dodecahedron,  imperfect  erystaUizatims :  reticulated,  and  other 
imitative  shapes  ;  grnnularly  maJ3sive — particles  of  various  siz^s. 

H.=6-5.  G.=6-466.  Lustre  metallic.  Streak  cp-ayisli -black. 
Color  tin-white,  inclining,  when  massive,  to  steel-gray.  Upa<iue. 
Fraeiure  granular  and  uneven.  Brittle. 

The  following  is  its  constiluUoD,  according  to  the  analysis  of  Stromt  voi  .  (  Ann. 
Phil.  z.  398,)  Anenie  74-9174,  Cobalt  90*31 »,  Iron  3-4967,  Copi*er  0-1586,  .Sulnhttr 

Heated  in  a  candle  it  emits  copious  ar^nical  fumes,  and  melts  into  a  while  briule 
metallic  elobule.  It  colois  lK»iiz  and  Other  flaxes  Une,  and  prodnoes  with  ailrie  acid 
a  pink  MMutioii. 

X>B>.  Smattlne  vmally  occurs  in  ▼eins,  accompanying  other  ores  of  eolbalt  and  ores 

of  silver  niul  coi'per;  also,  in  some  in.stanccs,  with  oDpper      kr]  aiul  ini>pickcl. 

With  silver  and  copjier  il  occ'if;  at  Froiborir.  Aiiii.iUvg,  and  particularly  Schnee- 
berg,  in  Saxony  ;  at  J<.>aehiiDataiil,  a  1  h  i.iUi,  he  rciiculaied  varietie^a^«>  irequcntly 
found  imbedded  in  calc  spar:  abu  ai  Wlieal  SpamoD,  in  Cornwall}  al  JBiechelsdorf, 
in  Hessia,  in  veins  of  cwpriierous  shale. 

Chatham,  Conn  ,  is  tliL-  only  iinown  locality  of  this  mineral  in  the  United  States. 
It  there  occurs  in  veins  traversing  gneiss,  associated  with  mispickel  and  c(^per 
nickel.  Deep  shafts  have  been  cut  into  the  rock  at  this  place  for  the  purpose  of  worit- 
Ingthe  ore,  bat  the  project  is  now  given  Mp. 

The  presence  of  copper  nickel,  which  is  a  very  common  associate  with  this  spe- 
cies, is  the  cause  of  no  s::i  il!  innoyance  to  the  uiiner ;  fur  even  a  minute  quantity  suf- 
fices to  destroy  the  fine  blue  color  obtained  from  cobalt.  The  ore,  when  eepaialad 
fhna  this  attendant,  is  roasted  to  driire  olf  the  arsenic,  and  finely  pul?erised«  aad  is 
then  prepared  for  giving  the  blue  color  employed  in  painting  poteehds  and  stone- 
ware.    With  silex  and  potash  ii  atlurds  smalt. 

The  radiated  wkiU  cobalt  of  Werner,  from  Schneeljertj,  contains,  according  lo 
John,  Arsenic  66-76,  Cobalt  38-00,  Iron  with  Mai^aaese  fria6»100. 


C0BAI.T1NE.  Aaonons  RBio-ciiiiciie. 

Hsxahedral  Cobalt  ryritci,  Jir.  Silver  WhlM  Cobilt  Bright  White  CoboK.  Glance  Cobalt.  Solabo* 
Anenict  of  Cobalt,  7^A<)m.   Glane  Kobotd,  »'    KoMIt  Glanz,  wid  J^.  CetattCM^if* 

485.  Primary  form  :  the  cube.  Sec- 
ondary fortths :  figs.  42 — 47  inclusive,  PI. 
I.,  also  the  annexra  fig.  P  :  e^^^WIP  3<y, 
P  :  v  1  53^  26'  5 J'^  Clcavarre  parallel 
with  P,  perfect.  Planes  P,  longitudinally 
striated.  Occurs  also  massive  ;  structure 
granular — particles  small,  but  discernihle. 

H.-5  5.  G. =6-298.  Lustre  metallic, 
^eoA*  grayiah-blaelr.  GMor  silTar-white, 
inclining  to  red.  FYaeture  uneven  and 
lamellar.  Brittle. 
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It  contains,  according  to  Fassaert,  Klapt  oih,  and  Stromeyer, 

Cobalt  36*66  44^  331019 

Anenie  49-00  66-5  49*4644 

Sttlpbnr  6  50  0-5  20-08^10 

Iron  5-66=97-89,  T.  — =100,  K.         2  2324^99  88*30,  S. 

The  blowpipe  heat  causes  the  extrication  of  ansenic  in  white  fiunes,  and  prodaces« 
after  roaatiiig,  a  dull  lAaek  melattic  globule,  which  attrtett  ^  magnet  U  colon 
borax  blue,  and  effon*e^ccs  in  heated  nitric  acid,  like  the  preceding  species. 

Obs.  It  occurs  at  Timabcrg  and  Hokensbo,  in  Sweden,  in  large,  splendid,  well 
defined  crystals  ;  also  at  Modum,  in  Norway,  where  it  is  mined.  Other  localities 
are  at  duerbach,  in  Silesia,  and  at  Botallick,  near  St.  Joat,  and  in  other  places  in 
Conwall.  The  most  produetlT«  mine*  are  those  of  Welma,  in  Sweden,  wlien  U 
occurs  in  mica  slate.    These  mines  were  first  opened  in  IfW 

This,  and  the  preceding  species,  afford  the  greatest  part  of  the  smalt  of  commerce. 
It  la  also  empioTed  in  poreelaiii  paioling. 


TORARSBEnO  OF  COBALT.  Anmnraa  K4Raraiii. 

BUoiUlta  Cobalt  Ofe.  TtfUMaiM  of  Cotelt. 

486.  Structure  radiated. 

G.=6 — G-7,  of  pure  specimens ;  usually  from  aii  admixture  of 
gprains  of  quarts,  as  low  as  4'5  or  4'7.  LuMire  loetaUic ;  aoine' 
times  splendent.  Sireak  dull;  same  as  color,  Cfokr  between 
lead-gray  and  steel-gray. 

It  contains,  according  to  Kar-^tcn,  Arsenic  77  9602,  Cobalt  9-88G6,  Iron  4-7695,  Bis- 
muth  3-8866,  Copper  13030,  Nickel  1 KM^,  Sulphur  10160=99  9282.  Before  the 
bloMrpipe  it  gives  out  fumes  of  arseoous  acid,  and  coats  the  charcoal  with  a  yellow 
crust,  the  assay  becoming  at  the  same  time  brown.  When  wdl  rotMod,  ft  edon 
glass  of  borax  blue. 

Obs.   It  has  been  observed  oaly  ai  Sclioeeberg,  iu  Saxony. 


COBALTIC  PY&ITES.  AnoniTM  cvatcva. 
boBtirte Cobalt FyriMbJir.  SulptaMarCoMt,  Am.  CbUtUM^J.  XeMhkta. 

487.  Primary  form:  the  cube.  Secondary  forms:  figs.  2, 3,  and 
others,  PI.  I.  Cleavage  parallel  to  the  faces  of  the  cube  imperfect. 
Occurs  also  massive — structure  c^ranular,  sometimes  impalpable. 

H.=5*5.  G.=:r6'3 — 6'4,  />//.'?/rf' metallic.  CV>/or  pale  steel  f/ray, 
inclining  to  copper-red  when  tarnished.  Opaque.  Fracture  une- 
ven or  subconchoidal. 

The  Swedish  variety  contains,  according  to  HixiiuKr,  (Afhandlingar  iii.  816,) 
Cobalt  43  3,  Copper  14  4,  Sulphur  38  5,  Iron  3>53— 99^.  It  gfres  off  a  snlphnroin 
odor  when  heated,  and  al\er  roastiiif:,  culor.<  ^la-^s  of  borax  blue. 

Obs.  It  occurs  in  gneiss,  at  Bastnaes,  near  Riddarhyttan,  in  Sweden,  associated 
with  capper  pyrites  and  hornblende}  tnd  it  MuMCd,  BMT  81^11,  is  PimiS,  with 
htsvy  1^  and  carbooaie  of  iron. 
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ARSENID  OF  MANGANESE.  Aboybites  Manoavicw. 


488.  Oeeun  in  botryoidal  masses,  also  amoiphoiis ;  stracture 

foliated  or  granular. 

H.  above  5  ?  stated  as  hard.  55.    Z/t/^/re  metallic.  Color 

grayish-white.   Opaque.   FrcLCture  uneven. 

According  to  the  imalnls  of  Mr.  Kai  c,  (Quarterly  Journal  of  Science,  new  se- 
ries, vi.  361.)  it  contains  Manganeae  4&'&,  Araeoic  5l'd,  and  a  trace  of  Iraii*a97'3. 
Before  the  blowpipe  it  bums  with  a  Una  flame,  and  ftUa  into  powder:  at  a  hlgber 
temperature  ilic  nrsenir  evaporates,  and  coven;  the  charcoal  withawltite  powder. 
It  dissolves  in  aqua  pegia,  without  leaving  any  residue. 

Obs.  It  is  found  in  Sajcon  v,  and  was  first  obseired  bgr  Mr.  E.  I.  KaaOi  of  DnhiiB, 
attached  to  a  maas  of  galena  from  thai  coimtry. 


MAOWRTIG  PYRITES.  Prairie  nxaeomm. 

&liombobe4raJ  iron  Prritet,  M.  Solpliaret  of  Iron.  ManietUw,  W.  Lti>etldes,  L.  Ftr  8ulA>r^ 
flHtlMn)  PivBoiAirt  MafDMltee  JK 

489.  Primary  form :  a  hexagonal 
prisin.  ^secondary  form:  similAr  to 
fig.  126,  PI.  II-  ;  also  the  annexed  fig- 
ure. P  •  e-10S°  41',  M  :  e-16F>  19',  M  : 
e=l  50 Cleavage  j^TieQi  parallel  with 
P ;  less  so  in  the  direction  of  IC.  Commonly  massive  and  amor- 
phous ;  .structure  grainilar. 

H.=3  5^1  5.  G.  ^4  631,  a  crystalline  variety.  Lustre  metallic. 
Streak  diiik  grayish-black.  C'o/or  between  bronze  yellow  and  cop- 
per-red. Fracture  small  subconchoidal.  Brittle.  Slightly  at- 
tractable by  the  magnet,  and  subject  to  speedy  tarnish. 

Tt  contains,  according  to  Hatchett,  (Phfl.  Tiaaa.  ISOL  p.  315.)  and  Stromerer, 

(Gilben's  Annalen,  xlviii.  163,)  ^  r  „ 

Cornwall.  Vtftfl.  Pyrtneet. 

Iron  (13  5  60-85  r>«  37 

Buipbur         .S6  6=^100,  U.       iO-ldoolOO,  Stiom.       43  63=100,  Strom. 

Before  the  blowpipe  it  afibrda  Ames  of  iralphnrous  acid  and  (he  odor  of  -iulphur. 
On  eharooal,  in  the  exterior  llane,  it  is  converted  into  a  globule  of  red  oxyd  of  Iron ; 
fn  ihp  intprior  flame  it  fuses  and  continues  to  glow,  after  the  bhnvpipe  is  removed. 
The  black  ma.ss,  which  on  cooling  is  obuiined,  exhibits  a  crystalline  stracture  on  a 
surface  of  fracture,  a  uetalUe  luitre,  and  a  yellowlah  color.  B  dtaaolves  in  dtlnie 
snlnhuric  acid. 

Oae.  Crystalline  plates  of  this  species  have  been  observed  ai  Koni^sborg,  in  Nor- 
way, and  at  Andrcasberg,  in  the  Har;/ :  1  nt  they  are  of  rate  occurrence.  It  gene- 
rally occurs  massive,  in  fissures  of  primitive  rocks.  Cleavable  varieties  accompany 
iolite  at  Bodenmais,  in  Bohemia.  The  compact  specimens  ate  abundant  in  Corn- 
wall, at  Appin  in  Argrleshire,  in  Saxony,  Silesia,  and  the  Harts.  It  haaalso  been 
cibsefTed  in  the  lara.^  of  Vesuvius,  and  in  some  meteoric  sione.s, 

Tiuiiibull,  Conn  .  aiul  the  adioinin^j  town  of  Monroe,  afford  the  cleavable  variety 
ol  ibis  species;  at  the  former  place,  it  occurs  in  the  topax  and  flnor  vein  j  ai  the  lai- 
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ter,  in  a  miartz  vein,  in  gneiss.  Compuit  varieties  occur  with  iron  pjrrites,  at  Staf- 
ford and  Bbreirabniy,  Vt.,  and  in  many  parts  of  Massachusetts. 

It  ia  mined  for  its  snlphtir,  and  for  the  fabrication  of  sulphur i  c  acid  uad  sulphate 
of  iron. 

Its  inferior  hardness  is  suUicie&t  to  distinguish  it  from  the  following  species. 


WHITB  IRON  PYRITES.  Pywm  anoMiieiw. 

Primaiic  Iron  Pjrritea,  M.  and  J.  Wblte  Iron  Pyritc*.   While  Bi»nlphuret  i»f  Iron.  RaUiated 
rtlM.  8|M«r  Pyrite*.    Hepadc  Pyrlief.   Cellular  Prrltes.    Kamklen,  Lrbrrklct,  Z«lktMk  floMklM 
WmmrIw,  •/  tJu  OtrwuM*.  Per  Salpbnr*  Aelcalalra  Radi«,  Per  Sulfure  Blanc,  M. 

490.  Primary  farm :  a  ri^lit  rliornbic 
prism ;  M  :  M=106^  36^.  Secmidary  form: 
%.  l.y  of  a  cr3^tal  from  Cornwall.  Simi- 
lar crystals,  with  merely  the  modifying 
planes  a,  have  been  observed  at  Warwick, 
N.  Y.  V  :n=\2^bb'.  C'^f/rrrrr,n  parallel 
with  M,  ratiier  perfect.  Pianes  a  and  a" 
longitudinally  striated.  Compound  crys- 
tals :  compsition  of  the  first  kind —  S. 
parallel  witli  M.  Compoimd  crystals 
of  five  individuals,  united  by  the  acute 
lateral  angle,  are  of  frequent  occurrence. 
This  angle  is  about  one  fifth  of  360°, 
which  accounts  for  the  occurrence  of 
these  forms.  For  remarks  on  the  st  m  c 
tiire  of  other  analogous  forms,  see  §  70. 
Other  compound  crystals  occur,  whose  structure  depends  on  com- 
position of  the  lliird  icind,  or  parallel  to  a.  /mper/ec/  crystalliza- 
tiona:  globular,  reniform,  and  other  imitatiTe  shapes — structare 
straight  columnar — impalpable ;  massiye ;  structure  columnar  or 
granular.  Pseudomorphs  in  low  nearly  regular  hexagonal  prisms. 

H.=6  6  G.=4-6r8 — 4-847.  Lvstrc  metallic.  Streak  gray- 
ish-black or  brownish-black.  Culor  pale  bronze-yellow,  sometimes 
inclining  lu  green  or  gray.    Fracture  uneven.  Brittle. 

It  contain?;,  arcordingU>BaU:liett,(PliU.  Trans.l804,p.395,)aBd  Benelitu, (Min< 

eralogic,  p.  263j 


Iron  16-4  45-66  4507 

Sulphur  fi3-6  54*34  5335 

MaqgancM  —  070 

Silica  —^m,  H.  — «100,  B.      (^80-M-9B,  B. 


Before  the  Uowpipe,  on  charcoal,  it  beeoraet  r«d,  the  sulphur  is  mostly  volatiUzed, 

and  an  o.tyd  of  iron  remains.  Some  of  the  varieties  are  very  liable  to  decomimsition. 

Ob3.  This  species  was  formerly  subdivided  according  lu  ihe  different  limns  the 
mineral  presents.  Radialed  pyrites  included  the  radiated  masses  and  more  simple 
crystals  -,  spear  pyrUeSf  the  maded  crystals ;  kifatic  fyrites^  or  ietttrkies,  (so  called 
from  ^wap,  livfr,)  the  decomposed  llveiM»rown  tomlar  crystals  which  were  origiiuU 
iron  [)yriie>,  ami  also  cfrtain  licxaponnl  ps*'iidotnorplis ;  ritrLsronJ)  jn/ritra^  or  lamkies, 
the  crest-like  aggregations  ot  ihi.s  .-species  of  pyrites;  ceUuUtr pyrites,  the  celltUar  va- 
rieties, formed  inr  tfie  decomposition  of  erysials  of  galena,  which  contained  fllms  of 
pyrites  between  its  layen,  tbns  prodneiag  a  hon^comb  appearance. 
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The  spear  pyrites  occurs  abundantly  in  the  plastic  clay  of  the  brown  coal  fomui- 
liuii,  at  Littmitz  and  Altsatlell,  near  CarLsbad,  in  Bohemia,  and  is  extensively  mined 
for  its  sulphur  and  the  fonuation  of  sulphate  of  iron.  Tlic  radiated  variety  orrurs 
at  the  same  places  j  also  at  JuachLmstahl.  and  in  several  parts  of  Saxony.  The 
cockscomb  vuiety  occurs  with  galena  ud  Ammt  spar,  in  Derligrridie.  It  occurs  la 
Stalnrtitic  ecncretions,  in  Coinuall 

At  Warwick,  N.  Y.,  is  the  mily  known  locality  of  crystallized  specimens  in  the 
United  Stales.  U  is  there  imbedded  in  granite,  in  single  cr)'stal«,  and  is  as-sociated 
with  zircon.  Massive  fibrous  varieties,  abound  througbout  the  mica  slate  of  New 
Bni^land,  and  particularly  at  Cnnimington,  Mass.,  where  it  is  associated  with  Cum- 
mingtf'iiiie  ;>na  pamet.  It  occurs  also  at  Lane's  mine,  in  Monroe.  Conn  ,  and  in  the 
topaz  and  lliior  vein,  in  Trumbull,  Conn. ;  also  in  gneiss,  at  East  iladdam. 

Cockscomb  pyrites  is  employed  in  the  manufacture  of  sulphur,  .sulphuric  acid,  and 
sulphate  of  iron,  though  less  frequently  than  the  common  iron  pyntes.  Its  color  is 
considenbly  paler  than  the  odUnaiy  pyrites,  an4  alto  it  is  more  UaUe  to  decern* 
position. 


IRON  PYRITES.  Ptutbs  comods. 

Hesalicdnl  Iron  Pyrtiaa,  M.  aod  J.  Cuble  PntlM.  Miuidl*.  Mardiaitte.  BlnilpbarM  of  Iros, 
jUm.  0«SMtaMr  flcbwdWkMs,  ZsIMm^  IT.  Bliwlrtw,  L.  F«r  MAir*,  JT.  avflnrr. 

491.  Primary  form  :  tlie  cube.  Secondary  fonns  :  figs.  2,  3, 
4,  14,  15,  16,  42,  43,  44,  45,  46,  47,  48,  PI.  I.  j  also  the  annexed 
figures. 

I.  a 


Pwa. 


P  :  a=12r>o  1;V  513",  P  :  a'=144o  44'  8i",  P  :  e''=146''  18'  36«,  P : 
8^=153^  26'  0",  P  :  o'-M3^  18'  3",  P  :  o"=15(r  47'  39".  Clcavwrn 
parallel  to  the  faces  ol  the  cube  and  octahi'dioii,  more  or  li.ss 
distinct.  Planes  P  and  e'  oden  striated.  Cofnvound  crystals: 
Composition  of  the  second  kind,  parallel  to  e'.  This  eomposition 
sometimes  takes  place  parallel  to  each  of  the  edges,  when  the  form 
in  fi<?.  2  is  produced,  fmprrfcct  cri/ffnllizations :  imln  dded  and 
iniplant<'d  Lrloliiiles  -surface  crysluiliiu'— structure  indistinctly  co- 
luuuiar  ;  luiisjiivu,  structure  graimlar — particles  strongly  coherent. 

H.b6->-0*5.  G.»4*83 — 6*031.  Lu9/re  metallic,  splendent — glist- 
ening. Streak  brownish-black.  Color  a  characteristic  bronze-yel* 
low,  nearly  iiniiMnn.  Opaque.  Fracture  conchoidal,  uneven. 
Brittle.   Strikes  lire  with  steel. 
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It  consists,  according  to  Berzelius,  of  Iron  45  71,  Sulphur  54  Sfi,  and  is,  ihoreri)rc, 
n  bisulphuret  of  iron.  It  becomes  red  in  the  oxydating  tlame  of  the  blownipe,  and 
gives  olF  fumes  of  sulphur;  ultimately,  there  is  obtained  a  globule  of  oxya  of  iron, 
which  is  attractable  by  the  magnet.  It  is  soluble  in  nitric  acid,  except  a  white  resi> 
doe.  Some  vttietles  ai«  Terr lUUte  to  deeomirasltion  on  ftxpostire  to  the  atmotphcav. 

Ob9.  Iron  pyrites  occurs  abundantly  in  rortcsof  all  a^cs,  from  the  oldest  primitive 
lo  the  most  recent  alluvial  deposits,  li  usually  oceurs  iu  small  oubes,  but  often  modi- 
fied as  above  described :  also  in  irregular  sjiheroidal  nodules  and  in  veins,  in  clay 
ataie,  naywacke  slate,  the  coal  formation,  &c.  Cubes  of  ginuiic  dimensions  have 
been  (oiind  In  some  of  the  Cornish  mines;  pentagonal  dtMeeahedrons  and  other 
forms  occur  on  the  island  of  Elba,  Mirnetinies  three  or  lour  inches  in  diameter.  Large 
octahedral  crystals  are  found  at  Perzberg,  in  Sweden.  Magnificent  crystals  have 
been  brooght  from  Pern;  but  still  more  Imrilliani  and  well  finished  crystals  occur  at 
Traversella,  in  Piedmont.  Alston  Moor,  Derbyshire,  Cornwall,  Fahlun  in  Sttp- 
den,  Kongsberg  in  Norway,  arc  well  known  localities.  The  clay  at  Munden,  near 
Hanover,  and  the  chalk  at  Lewes,  in  Surry,  have  afforded  .some  remarkable  com- 
pound crystals.  It  has  also  been  met  with  in  the  Vesuvian  lavas,  in  small  irregular 
crystals. 

The  United  States  have  not  hitherto  afforded  any  very  splendid  specimens  of  this 
species.  It  is,  however,  very  abundant.  The  limestone  of  Sboreham,  Vt,  and  Scho- 
harie, N.  Y  ,  have  afforded  some  interesting  forms.  Highly  polished  crystals,  simi- 
lar to  fig.  48,  with  the  addition  of  plane  e',  occur  at  Rossie,  N.  Y.  Small  octahedral 
cr3rstals  are  common  at  Lane's  mine,  Monroe,  Conn.  It  oecurs  thickly  di«seminated 
in  graywacke,  (mill  stone  prit,)  in  grains  and  small  crystals  near  Ulica,  N.  Y. 

This  sixicies  is  of  the  highest  importance  in  the  arts,  it  allording  the  greater  j>ar£ 
of  the  sulphate  of  iron  and  sulphuric  acid  of  commerce,  and  also  a  considerable  por- 
tion of  the  sulphur  and  alum.  The  sulphur  and  sulfate  of  iron,  or  green  vitriol, 
are  commonly  obtained  at  one  and  the  same  process.  The  pvrites  is  usoally  heated 
in  t  lay  retorts,  by  which  abi)ut  17  per  cent  of  sulphur  is  distilled  over  and  collected. 
The  ore  is  then  thiown  out  into  heaps  and  exposed  to  the  atmosphere,  and  afterwards 
lixiviated.  The  ffeen  vitriol  fa  thu.s  dissolved,  and  thence  ifl  collected  in  ditches  con- 
Mructed  for  the  purpose  and  crystallized.  In  other  in'tanccs  the  ore  is  piled  in 
heaps,  after  being  broken  in  small  pieces  and  then  moistened,  when  decomposition 
goes  on  as  before.  Thb  decotnjKisition  ollen  takes  place  in  cabinets,  from  merely 
the  moisture  of  the  atmosphere;  but  usually  only  in  massive  varieties.  In  Germany, 
the  lixiviated  liquid  is  employed  for  the  prodnetlon  of  aalsharic  add,  bv  evapora> 
tinq:  and  distilling'  it ;  and  the  residue,  tr^sliiB  an  CHqrd  OX  iroQ,  ofteQ  called  eoloo- 
tbar,  i.s  used  as  a  coarse  red  pigmenL 

This  species  is  also  of  imponaiiee  in  the  smeltiBK  of  ore^  ptnieiilarly  tiiose  of 
silver. 

Pyrites  sontetimes  contains,  mechanically  mingled,  a  minute  quantity  (perhaps  one 

fire  ihousand^h  part)  of  frold,  and  is  rhen  termed  auriferous  pvrites.  It  occurs 
abundantly  in  the  eold  mines  of  Bercsuh,  in  Siberia,  and  in  Brazil,  in  detached  dis- 
inteffrailfiger3rstals  uf  a  dark-brown  color. 

Tne  name  jtt/rites,  is  derived  from  the  Greek,  TVfUrm,  a  term  applied  to  this  mineral, 
because,  a,s  Pliny  states,  "  there  was  much  fire  in  it,"  as  was  itnadc  apparent  by  fric- 
tion. This  lerm  was  applied  also  to  tlint  and  aome  sUiceoilS iniUstQncS^  (AtiOQOnilt 
of  tbek  external  resemblance,  to  copper  pyrites. 


ARSENID  OF  COPFEA.  Ptiutss  aixiaceus. 
A  neniat  of  Oopptf.  W «MuipllHen. 

492.  Massive  and  di^minated. 

G.=1-5,  Drlamctherie.  Lvstrc  metallic,  s^listcnins".  Color 
hotween  tin-white  and  brass-yellow.  t\aciure  small  and  line- 
grained.    Brittle  \  easily  iraugiUie. 

Before  'h  '  t  l'  M  pipti  \\  evolves  arsenical  fumes  and  meli.s  into  a  grayish-black  sla?. 
It  has  not  been  analvzed,  but  is  supposed  to  consist  of  Arsenic,  Copper,  and  Iron. 
According  to  Hcnkel,  it  eonlains  40  per  cent  of  copper. 

Obs.  If  is  stated  bv  Jnme'^on  tooccur  at  Huel  Garland,  in  ComwaU|  Mid  St  seventl 
places  in  Germany  aud  Hungary.   It  is  a  rare  species. 
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VARIEGATED  COPPER  ORE.   Pvritk:.  irubescens. 

Octtliadnl  Coppar  FrrltMi  JK  VaiiCfUad  Oommt,  J.  Panto  CopMr,  P.  hVn»-CatatnA  Cvnm 
On.  Bmikafrflmns  IT.  ud B«MtrK«plWnti,ir«M.  Culm  PrctMuBfpMivniJr. 

493.  Primary  form :  the  regular  octahedron.  Secondary 

forms  :  figs.  1^  %  and  3,  PI.  1.  CS^vage,  traces  parallel  with  the 
faces  of  the  primary.  Compound  crystals  :  fitj.  129,  PI.  II.  Imr 
perfect  ciystallizations :  structure  granular,  strongly  connected. 

H.=3.  G.=5  <X)3.  Luatre  metallic.  /Streak  ^>ale,  grayish-black, 
and  slightly  shining.  Color  between  copper-red  and  pinchbeck 
brown.  jFVoc^e  snuill  conchoidai,  unevim.  Brittle.  It  speedily 
tamiflbes  when  exposed. 


It  contains,  according  to  Hisingcr  (Afhaiidliugar,  iv.  3i>Q)  and  Phillips,  (Annals 
o(Pliil.9daer.  iU.81,) 

Copper  6^534  6107 

Iron  U  8(M  14  (X) 

Sulphur  a  cm  23-75 

Silica  O  ltiti^lOO,  H.  0-50^99  32,  P. 

Before  the  blowpipe  it  blackens,  and  becomes  red  on  cooling ;  at  an  increased  tern- 
pentnre  it  Anee  into  a  globale,  attxaclable  by  the  magnet.  It  is  mostly  diaaolTed  hy 

nitric  acid. 

Obs.   It  occurs  with  oiher  copper  ores  in  primitive  and  secondary  rock.*!. 

The  cr^talline  varieties  have  been  found  only  in  Cornwall,  and  mostly  in  the 
mines  of  Tincroft  and  Dolcoathjiiear  Rednuh.  Other  fbreigB  localities  of  maasire 
variecies  are  at  Ross  bland!,  fn  tElHamer,  in  Inland ;  fn  enprUbrmiB  riiale,  in  the 
Mansfield  district ;  in  Norway,  Siberia,  Hessia,  Silesia,  and  the  Baniuit 

Massive  varieties  of  variegated  copper  are  found  in  the  United  Slates  at  Mahoo- 
peny,  near  Wilkesbarre,  Penn.,  and  in  other  parts  of  the  same  state,  in  a  cupril'eioua 
shale,  associated  in  small  qiutntities  with  vitreous  copper;  also  ia  granite,  at  Ches- 
terfield, Mam.,  also  in  New  Jersey  and  Connectteut. 

This  specieii  is  a  valuable  ore  of  copper.  Its  name  aUodes  to  its  liability  to  tar- 
nish, and  thus  receiving  a  reddish  hue. 


COPPER  PYRiTE&  Fraim  mnmuMM. 

ryraaiidtl  Copfttr  PyritM,  Jir.    OcUlicdrml  Co|XMr  Pjrrttet,  J.    Yellow  CoppSrryflMi.  PjwhMM 

Copper.    Yellow  Cr>pf»«r  Ori-.    Kupfcrkli^f ,       amf  L.    CnSvre  Pytiteux. 

494.  Primary  form  :  a  square  octahedron ;  A  :  A=:101^  52', 
Phillips.    Secondary  forms: 

1.  «.  3. 
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A  :  e=  1 40^  4f?.    Cleavage  soiiietiines  distinct,  parallel  with  e"  j  par- 
allel with  Pi  indistinct.  Compound  crys- 
taU :  1.  OompoBiCion  of  the  third  kind  ^tz;^^ 
— ^parallel  to  A,  prodiu  injr  a  form  re*  -  A     ^  *\ 

.sernl)ling  fig.  129,  PI.  II.  Very  complex 
fomis  result  when  this  conipoFitinn  takes 
place,  parallel  to  each  ol  the  laces  A.  2. 
Composition  of  the  second  kind — paral- 
lel to  e,  (a  plane  truncating  the  terminal 
edrrp  of  A  .^  'I'hisform  is  represented  in  tlw 
tiiHioxed  figure.  A  repetition  of  this  com- 
pusiiion  parallel  to  each  of  the  terminal 
edges,  produces  some  of  the  most  suigular- 
ly  complex  and  interesting  forms  in  the 
mineral  kingdom.  These  forms  have 
been  accurately  delineated  and  described  l.y  Haidinpfrr,  in  tlie 
third  volume  of  Biewster  s  Journal,  in  u  highly  fiui.slH  'l  mtielc 
on  twin  crystals,  continued  from  Vol.  1.  of  the  same  Journal,  into 
several  of  the  succeeding  volumes*  hnperfcct  crt/staUizations  : 
globular,  botryoidat,  stalactitic,  and  other  shapes — structure  impol- 
pably  granular ;  granularly  massive,  often  impalpable — ^particles 
strongly  coherent. 

H.s3*5 — 4.  G.=4159 — 4160.  Luatre  metallic.  Sirtak  green- 
ish-black— a  little  shining.  Co/or  brass-yellow ;  frequently  subject 
to  tarnish.  Opaque.  Fracture  conchoidal,  uneven.  Rather 
sectile. 

It  eoQUtlM,  accorditiff  to  Rose,  (Annals  of  Phil.  9d  aer.  vil.  356,)  Phillipti,  (Annals 
of  Phil.  Sd  661.  iil.  999 J  BertUer,  (Ann.  des  Mines,  viii.  341,)  and  Thomson,  (Mia. 

i.  (id4,) 


Banbeii.  Cornwall. 

Sulphur               35*87  34<46  36-3  34665 

C'PP'r                34-40  31-90  8»I  33640 

Irii                      30  47  3(>ftO  31-5  31  5r> 

Earthy  MaUer          0^27  110  —  O  i>55 


lOl-O!  R  97  .')<),  P  99-9,  B.         100^385,  T. 

Before  the  blowpipe,  on  charcoal,  it  blackem,  but  becomes  red  on  cooling.  AAer 
a  contiintted  heat,  it  fuses  into  a  ghxmle  which  is  magnetic.  With  honu  it  alRinlB 

pure  copper.  It  (!i«;.<^.h'es  in  nitric  acid,  excepting  the  sulphur,  fbrmin^a  green  aolu- 
tion.    A  drop  ul  liquid  anunonia  changes  it  tu  a  deep  blue. 

Obs.  Cop|»er  pyrites  in  the  principal  ore  of  coppe  r  at  the  Cornish  mines.  It  is 
there  associaled  with  tin,  varieeaied  copper,  galena,  gray  copper,  and  blende.  The 
copper  beds  of  Fahlun,  in  Sweaen,  are  composed  principally  of  this  ore,  which  oc> 
curx  in  large  masses,  surronndod  by  a  roatin'^'  of  scrjv  niim',  ;im]  imbedded  in  gnei^. 
At  Rammelsbeig,  aeai  Uuslitr,  iu  ilie  liaiu,  it  lui  tas  a  t>t  il  in  ;;raywacke  slate,  and 
is  associated  with  iron  pyrites,  galena,  blende,  and  minute  jK>niuns  ol  silvtr  and 
gold.  The  Kuprinz  mine,  at  Freiberg,  afibrds  well  de&aed  cry^als.  It  occurs  also 
in  the  BaiuMt,  Htmgarjr,  Thnringia,  Ac. 

In  the  United  States  it  has  bei-n  fount!  in  sovt  rnl  ph'  -^  h'l'  nowhen*  in  MiflTu  iont 
ahanduiice  lu  be  worked.  It  ooruis  at  the  SoiUii.uimion  L,fad  Mines,  Ma.ss. ;  at  Ihc 
falls  on  the  Connecticut,  near  Uet-rlielii,  Mass  ;  at  Franconia,  N.  H  ,  in  a;n(  iss  ;  at 
Strafford  and  Shrewsbury,  Vt.,  with  magnetic  pyrites.  In  Rossie,  and  the  suriound- 
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ing  region,  St.  Lawrence  Co.,  N.  T..  it  oecan  in  gnnit«.  It  in  abo  afiffded  bj 

the  Phcrnix  Copncr  Mines,  in  Fauquier  Co.,  Vircrinia. 

Corawali  has  nitherto  been  one  of  the  must  important  s-ources  of  copper.  The 
following  remarks  on  the  mines  in  that  re^on,  are  cited  ftom  AUm's  Boineralogv 

6961 :  "  In  the  jvar  codiMSOtb  June,  18:2^,  101^  lam  of  copper  ofe  were  raised 
Cornwall,  wueh  sold  tor  iB663,085,  and  yielded  9140  tons  <w  pfare  copper.  In 
18-2*3,  117,na>^  luiis  were  raised,  which  sold  i.>r  £7Sfi.971,  ami  yielJc.l  9<>i(>  tons- of 
copper  ;  and  in  1832,  137,357  tons  of  copper  ore  were  raisied,  which  s»old  lor  £825,61^ 
ftnd  produced  11,947  tons  of  metaliic  copper.  Tht  whole  produce  of  Great  BriltiB. 
and  Ireland  amounts  to  alMut  14,500  tons  of  copper,  five  sixths  of  which  thus  appewr 
to  be  raised  from  the  mines  of  Cornwall  alone,  and  by  mtteb  the  larger  portion,  no 
doubt,  in  the  form  uf  CKpin-r  pyrites.  Tti  Miornioiis  t-xpcns*'  of  fuel  in  that  district, 
and  the  difficulty  thereby  occasioned  ui  keeping  the  mure  extensive  workings  free 
of  water,  is  however  a  most  serious  drawback  on  the  profits  of  Cornish  minuig. 

"  Though  copper  pyrites  occurs  in  vast  profusion,  it  is  by  no  means  a  rich  one; 
what  is  picked  for  sale  at  Redruth  rarely  yielding  13,  generally  only  7  or  8,  and  oc- 
casionally little  as  3  or  1  per  cent,  oi  meial.  In  the  latter  ca>e,  such  poverty  of 
ore  is  only  made  up  by  its  facility  of  transport,  the  moderate  exjiense  of  fuel,  oi'ihe 
convenience  of  smelling.  Its  richness  may  in  general  be  judged  of  by  the  color ; 
if  of  a  fine  yellow  hue,  and  yielding  readily  to  the  hammer,  it  may  be  cottsidered  a 

£ood  ore  i  but  if  hard  and  pale-yellow,  it  is  assuredly  a  poor  one,  being  mixed  with 
'Oil  pyrites.  ' 

Copper  pyrites  is  readily  <listiii£rui>hcd  from  iron  pyrites,  which  it  somewhat  re- 
aembles,  by  it,s  inferior  hardness  ;  it  may  be  cut  by  the  knife,  while  inn  pyrites  will 
strike  fire  uilh  the  steel.  The  effects  of  nitric  acid  arc  al??o  difTerrnt.  '  It  differs 
from  gold  in  being  brittle,  on  accoimt  of  which,  it  caiiuoi  be  cut  uii  in  slices,  like 
the  latter  metal 


CAPILLARY  PYRITES.  PrRim  capillaiib. 

MaUvc Nickel. JV.aiulJ.  Sulpharet or>'ickel.  BohntMSUktUHiLUkkniffUuOerwum:  Nkkd 
8elfM»2iMir. 

495.  In  delicate  capillary- ciystals. 

H,  about  3.  Lustre  metallic.  Color  brass-yellow,  iodining  to 
bfonae-yellow  and  steel^ay.   Opaque.  Brittle. 

It  eottsisis,  according  to  Ari^ped8on,  (Kong  Vet.  Acad.  Handl.,  I8SS,  p.  443,)  of 

Nickel  &1  35,  and  Sulphur  34  36=98-61.  Before  the  blowpipe  it  ftis.?^  into  a  bnitle 
metallic  glubule ;  it  colors  glass  of  borax  violet-blue.  It  forms  with  nitric  acid  a 
pale-green  solatioo. 

Obs.  It  ocents  in  thin  cutilUnr  cmtals  in  the  cavities,  and  among  the  crystals 
of  odMf  laiiienl^  at  Smmaml,  in  Bohemia,  Johanngeorgenstadt,  in  Saxony, 
AMmAttg,  Cornwall,  and  othcf  pltees. 
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TIM  PYEITES.  CTrantt  cOMCW. 


HexahedrtI  Copner  Olnnr^  .V.    Sulphurtl  oTTlil,  ^.    Capwei  8>l»lllim«f  Ti»,  Tkm^  Ml 

MeUI  Off.  Zionkiea,  H'.    Etain  SuIrur^,  If. 

496.  Primary  form  :  the  cube.  Occurs  commonly  massive — 
structure  granular,  particles  strougly  coherent. 

H.»4.  G.»4*3-4'4.  Lmire  metallic.  Streak  black.  CoUr 
sleel-gfay  when  pure ;  often  yellowish  from  the  presence  of  copper 
P3rrile8.   (^wque.   Fradure  tmeven.  Brittle. 

According  to  Klaproth,  (Beiirage,  ii.  359,  and  v,  MB,)  ilooniailis 

Snlplitir  »  305 

Tin  34  26-5 

Copper  36  30-0 

Bi'fore  the  blowpipe,  sulphur  is  expelled,  and  afterwarrls  a  black  scoriaceow 
globule  is  obtaUied.  It  is  soluble  in  uitro-iuurialic  acid,  wiili  the  exception  of  a 
restdae  of  satplnur.  ^   .,_    «  ,. 

Ob3.  This  species  has  been  observed  only  in  Cornwall,  and  principalnr  at  Hull 
Rock,  in  the  pari:»h  of  Si.  Agnes,  where  it  lornis  a  coDsiderable  velnt and jb  accoui^ 
panted  l>f  iron  pyriies,  blende,  and  other  minerals.  It  irequcntlj  bas  the  ^ipeaEaiice 
of  bronse,  or  beU  meiai,  and  benc«  the  name  bcU  meUU  ore. 


GRAY  COPPER  ORE.  CTnma  imuanwia. 


Totiahvdrtl  Copper  Glance,  M.anA  ./.  Orsjr  Oap|Mr, 
8cbwanc(1ltJgen,  Haut.  Cuivrc  Grli,  H. 

497.  Primary  form :  the  octahedron. 
Seamdary  f&rms  :  crystals  hemilied ral- 
ly modified;  fi^.  7,  16,  30,  32,  34,  35, 
36.  deavag-e  in  traces  parallel  to  the 
foces  of  the  octahedron.  Componiid 
crystals  .•  composition  parallel  to  a  face 
of  the  octahedron.  Imperfect  crystalli- 
zations:  structure  granular — ^particles  of 
▼aiioas  siaseSi  often  impalpable,  strongly 
connected. 


p  Sdiwiiaars,  W.  KayAffUilm, 
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DESCRIPTIVE  MINERALOGY. 


H.=3— 3.  G.=4-798— 5104,  Haidinger.  Liuiire  nwtailic. 
Streak  sometimes  inclined  to  brown,  but  generally  the  same  as  the 
color.  Color  between  steel-gray  and  iron-black.  Opaque.  Prac- 
turo  subconchoidal,  uneven.   Rather  brittle. 


Its  composition,  arrnrdinir  to  Rn<?c,  who  analyzed  specimen.*  from  variowa  lo- 
cxtliiiei»,  (Pc^gendurl  &  Aiuiiiieii,  xv.  576,)  is  given  as  follows  in  Tbomson^i 


Sulphur 
Copper 

Antimony 

Arsenic 

Iron 

Zinc 

Silver 

Silica 


AImc«. 

40tt) 

38  63 

1-246 

UM9 

7-21 

4(j6 

489 

389 

»76 

0-GO 

8-37 

0^41 

9?71 

25  77 

37  y  5 

23  94 

2-88 
OSG 
7-29 


99-34 


Cl>u«thal. 

24  73 
34-48 

TH 

659 
4-«7 


100-84 


In  another  analysis  ol  a  specimen  iVoin  Furslenberg,  he  obtained  17-71  p«  r  cent,  oi 
silver.  A  variety  from  Guadalcanal,  in  Spain,  contains  from  one  to  ten  per  cent,  of 
pUuinam,  and  anoUier  from  Uohenstem,  a  Uul«  gold.  Their  componmeul  before 
the  blowtiipe  Is  somewhat  varions.  They  all  ^ve  olt  fumes  of  anUmoiky  or  arse- 
nic, finally  mi  lt,  .md  aHcr  Torisiin",  afTorfl  a  dobule  of  COpper.  When  pittlverlied, 
they  dissolve,  wiih  a  liule  rt;Mdu<-,  in  niirir  acid. 

Om.  The  Cornish  mines  near  St.  AiMle,  afford  large  tetrahedral  crystals  •,  their 
SVifaces  are  commoner  rough  and  dull.  More  brilliant  and  Jiishly  modified  ciys- 
talllzations  occnr  at  Andreasberg,  in  the  Hartz,  Krenmiur  in  Hungary,  Freiberg 
in  Saxony,  Kapnik  in  Tiansylvania,and  DillenlxTg  in  Na>siiu.  Those  f>t'longing  to 
the  Fahhrz  (gray  ore)  of  Werner,  having  a  sieel-gray  culur.  Th*>  Schtcarzerz  is 
ni  !  1)  1.  1 1  black.  This  variety  occurs  principally  at  the  old  mine  of  Schwatz,  in 
the  Tyrol,  and  ai  Kapnik  in  Tran^lvaniai  auo  at  Ciaoathal  in  ihe  Uaita,  where  it 
in  imbedded  in  red  manganese. 

Il  is  as.sociated  u.sually  with  copper  pyrites,  and  is  worked  as  an  ore  uf  •  , .ppvr. 
The  weiss  kupfererz,  or  coivre  pyriteux  of  X^vy,  appears  to  belong  to  this  &pecie!>. 


BOURNOMITE.  CrpaiTEa  aECTAMotJLu 


s. 


DI  pri«iniitlc  Copper  Glance,  M.  Tiiiile  i^iilpliurtk  Endelllonite,  B»ur*o*.  Briiw.ir/  Spintgla- 
wn,  DIeUiititen,  8|ileMciaiix-bleierz,  ifaiw.  BoaniMll,2»  Baitelais.  AuUiuoiuc  Bulfiut:  Pioia- 
'  H, 


498.  Primary  form  :  a  right  rectangular 
})rism.  Secondary  form:  P : eslSS**  34',  P: 
e=136o  50^,  M  :  e=138^  m  :  e=131<^  45^',  e.e 
(over  m)  =^06°  31'.  Cleavasff  ])r(rffllcl  with  m 
and  M,  "nd  both  diagonals.  fJompouud  crystals: 
compositicm  of  the  second  kind,  parallel  to  e  ; 
cruciform  crystals  often  occur,  resulting  firom  an 
aggregation  of  two  pairs  of  molecules,  according 
to  this  kind  of  composition.  This  may  be  repre- 
sented by  a  figure  similar  to  fi<r.  4-  PI  TV  ,  l»v 
drawing  the  axes  at  rtght  angles,  aad  uuikiiig,  consequwtly,  the 
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circiimscribinj?  parallolosram  rectanoailar.  Supposing  the  primary 
form  to  be  a  rhombic  prism,  with  tlie  planes  e  as  ihe  primnry  lateral, 
this  composition  is  represented  by  the  hgure  referred  to,  witliout 
any  change  in  it,  except  a  little  Tariation  in  the  angles.  Theae 
crystals  cross  at  angles  of  93°  SC,  and  86<^  2(y,  as  necessarily  fol- 
lows from  the  inclination  of  P  on  e,  Imprr  fect  crysUMizaiWM : 
structure  yrannlar,  particles  strongly  connecled. 

H.=2  5 — 3.  G. =0-760,  Uotchett.  Lustre  metallic.  Streak  and 
Color  steeljeray,  inclining  to  blackish  lead -gray,  or  iion-black. 
Opaque.   Fracttire  condioidal,  or  uneven.  Brittle. 


According  to  Rose,  (Poggendorf  s  Annalcn,  xv.  SIS,)  U  consists  of 

Ciyittliirroin  PAlltmliuig^ 

Sulphur  ao-31 
AttUiiKmT 

Lead  4frftl 
Copper  1'2G5— KKVOa, 

and  consequently,  it  is  con^ioeed  of  one  atom  of  sulplmcid  of  antimony,  (anli- 
monioiM  sniphacid,)  one  atom  of  snlpnrec  of  lead,  and  one  atom  of  Ihe  anlphuret  of 

copper. 

It  decrejiilaies  in  iLe  blowpipe  llanic  and  j,'ivos,  uul  wliite  i'umes  of  sulpliur.  Ulti- 
mately, it  f  uses  into  a  black  ^'lobule.  In  a  stning  heat,  the  charcoal  is  COVewd  with 
the  oxyd  of  lea<i.    It  readily  dissolves  in  nitric  acid. 

Ovs.  The  finest  cryntalHaations  of  this  species  occur  in  the  mines  of  Nendorf,  in 
the  Hartz,  wliore  ihry  occasionally  excecu  an  inrli  in  diameter.    It  accoiiijrinies 

auartz,  ?ray  coj-pcr  ore,  juid  phosphorescent  blende,  ai  Kapnik,  in  Transylvainii,  in 
attened  crystals;  at  Servos,  m  Piedmont,  it  is  asvKiared  with  pearl  snar  nml  rjiiartz. 
Other  localities  are  at  Braonsdorf  and  Oendorf,  in  Saxony,  Clausthal  and  Andrea«- 
berg,  la  the  Hartz,  &c. ;  also  EndellioD  near  Redruth,  in  Cornwall,  where  it  was  inl 
found,  and  whence  it  was  called  EndeUwnitr,  hv  Count  Boumoa.  It  has  since  been 
named  in  compliment  to  thi^:  di:>tingui$hcd  mineralogist. 


TENMAKTITE.  Cypsirs  soDCCAnuNiQs. 


Quart.  Journ.  W. 


499.  Primnnj  form :  the  rhombic  dodecahedron.  Secomlary 
forvis:  ligs.  T),  (i.  32,36,  PI.  I.  Cleavage  parallel  with  the  faces 
of  the  primary,  luiperfect.   Has  not  been  obaenred  massiye. 

H.=:=3-6— 4.  G.=4  375— 4  491.  Jjustre  metallic.  Streak  red- 
dish-gray.  Colmr  blackish  lead-gray.   JFYadure  uneven. 


It  contain":,  arrrtrding  to  Phillip,  (Phil.  Mag.  x.  157,)  Copper  45  32,  Arsenic  1 1-84, 
Iron  9  2<>,  Suluhur  28  74,  Silica  5.  Before  the  blowpipe  it  decrepitates  islighllv',  burns 
with  a  blue  name,  emits  copious  arsenical  I'uuu-s  lu-iving  an  alliaceoiis odor,  and 
finally  fuses  into  a  black  scoria,  which  acts  upon  the  ma^et. 

( )Bs.  Tht ^  ypc(  ies  has  only  been  observed  u  the  Cornish  minssi  parUeularly  near 
Rcdrnth  and  St.  0«y.  It  eonumoniyoecofB  in  very  pplc&dent  ciysttK  bivesting  other 
ores  of  copper. 
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DESCRIPTIVE  MINERALOGY. 


VITREOUS  COPPER.   Cvpbites  ruombicuk. 


Pritraatic  Copper  Glance,  .V.  flulphoret  of  Copper.  Uinilphuret  of  Copper,  M.  GUncc  Copper. 
Kiipferglaa,  M'.   KupferglaiiB,  Uauj.  and  A.    Culvre  Sulfurt,  //. 

500.  Primary  form  :  a  right  rhombic  prism  ; 
M  :  M=119^  25'.  Secondary  form  :  M  :  e=120° 
13',  M  :  e=152c  56^,  M  :  e'=122<'  44'.  Cleavage 
indistinct  parallel  to  M.  Compound  crystals : 
stellated  forms  similar  to  those  of  Arragonite  ; 
very  frequent.  Imperfect  crystallizations :  struc- 
ture granular,  particles  of  various  sizes,  usually 
small  and  often  impalpable. 

H.=2-5— 3.    G.=5-5— 5-8  ;  5-7022,  Thomson. 
Lustre  metallic.  Streak  and  Color  blackish  lead- 
gray  ;  often  tarnished  blue  or  g^een  ;  streak  sometimes 
Fracture  conchoidal.  Sectile. 


According  lo  Klaprolh,  (Beil.  ii.  279,  and  iv.  37,)  and  Thomsun,  (Min.  i.  599,)  this 
mineral  cuntain.s 


Sulphur 

Copper 

Iron 

Silica 


1850  22^0 

78-50  76-5 

2^25  0^5 

0-75=100,  K.   =99,  K. 


20-62 
77  16 
1  45 

— =99-^  T. 


In  the  oxydizine  flame  of  the  blowpipe  it  mclLs,  gives  out  fumes  of  sulphur,  and 
en)its  t»lowin2  drops  wilh  a  noise.  In  the  reducing  flame  it  becomc-s  covered  with  a 
coaling  and  does  not  melt.  If  the  sulphur  is  driven  ofl",  a  djlubule  of  copper  remains. 
In  healed  nitric  acid  the  copper  is  dissolved,  and  the  solution  assumes  a  green  color; 
the  sulphur  is  precipitated. 

Ob8.  Cornwall  affords  splendid  ciystals  of  this  species,  where  it  occurs  in  veins 
and  beds  with  other  ores  of  copt>er.  Some  of  the  Cornish  collections  contain  elegant 
suites  of  this  beautiful  thougn  complicaledly  crystallized  mineral.  The  compact 
and  massive  varieties  occur  in  Siberia,  Hessia,  Saxony,  the  Bannat,  &c. 

In  the  United  Plates,  compact  VTirielies  occur  in  the  red  sandstone  formation  at 
Simsbury  and  Chejihire,  Conn.;  also  at  Schuyler's  mines,  N.  Y.  A  fine  vein  has 
lately  been  discovered  at  Bri.siol,  Conn.  In  Virginia,  it  occurs  in  the  U.  S.  copper 
mine  dLstrict,  Blue  Ridge,  Orange  Co. 

The  argent  en  epis  or  Cuivre  .speciforme,  of  Hatiy,  which  is  merely  vegetable 
matter  impregnated  with  this  ore,  occurs  at  Mahoopeny,  Penn. 


BLUE  COPPER. 
Kupferindig. 

501.  Ma.ssive;  in  ."spheroidal  forms  with  a  crystalline  snrface. 
Lustre  resinous,  famt.    Streak  lead-gray,  shining.    Color  indigo-blue  or  darker. 
Opaque.  Sertile. 

Before  the  blowpirw  it  bums,  before  becoming  red  hot,  with  a  blue  flame,  and  fuses 
into  a  globule,  which  is  strongly  agitated  and  emits  sparks;  finally  it  yields  a  button 
of  copper. 

It  contains,  according  lo  Walchncr,  Copper  64  77,  Sulphur  32-64,  Lead  105, 
Iron  0-46. 
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ANTIMONUL  COPPBIL 

Sutphoret  of  Cn|iper  ind  Antimony,  //.  Rose,  Ann  d«  Pofgendnrr,  XXXV.  3S7. 

503.  Occurs  in  small  aggregated  prisms,  which,  according  lo  M.  G.  Rose,  are  right 
rhomMe,  with  their  edg«B  oeeply  tnracateo. 

].    G.  nt  least  4  4/4.    lAisire  metallic.     Streak  Mack.    CW#r  betWWn 

lead-gray  ami  iron-jrray.    Opamie.    I\acture  cunchoidal. 

Ii  contains,  ai  i ordin?  to  H.  Rose,  Copper  24  46,  Iron  1-39,  Antimony  46  81,  Lead 
0*56,  Sulphur  96  34«99-5&  The  iron  is  supposed  to  exist  in  it,  in  the  sUte  of  pyri- 
tooB  copper,  and  the  lead,  ia  that  of  feather  ore.  It  is  always  covered  with  a  thin  coat 

of  roppcr  pyrites. 

^  Ubs.  It  occurs  in  nests  in  ibe  mine  of  gray  antimony,  at  Wult»berg,  in  the  Uartz. 


RUCAIRITB.  Lnom  Shmiciw. 

Seloniurct  orSilveraad  Copper,  r.  AricMllkrmwfltteiitKorOopper.  EukaJrlte,  AcrwHiu  and  L. 
M«akapiuBlibw^M««|«««w.  OalmMlMil*  Aqpattl,  if. 

503.  Massive ;  in  thin  superficial  black  metallic  films,  staining 

tl.e  f  alcaroons  spar  in  which  it  is  contained. 

8ott.  />//.v^/Y  iiiotalUc.  ^SYreoA  shining.  Color  between  silver- 
white  and  lead-gray. 

According  to  Berzelias,  (Afhandlinjjar,  iv.  13fl,)  it  contain'^  Sileniiiiii  Ci,  Copper 
23  05,  Silver  38  D3,  foreign  earthy  matter  8'9d=4»G  H8.  Betore  the  blowpipe  it  gives 
out  copious  fumes  of  seleniiim,  attended  with  the  odor  uf  borse-ndiah }  and  on  char- 
coal, fu.ses  readily  into  a  gray  metallic  globule,  which  colors  Iwraz  green,  leaTtiig  a 
bead  of  selenid  of  silver.   It  dissolves  in  boiling  nitric  acid. 

Ors.  It  has  been  found  only  in  Muall  quantities  in  the  Skrickerun  copper  mine 
in  Smaland,  Sweden,  in  a  ^terpentine  kind  uf  rock,  imbedded  in  calcaieous  spar.  It 
was  diacoTered  and  analyzed  oy  Berzelius,  and  thus  named  fVom  iv  and  «aifn,  j/per* 
Uimbft  becMiae  the  mineral  was  foimd  soon  after  the  discovery  of  selenium. 


STROMEYBRITB.  LomTBa  Copsicin. 

ArcciitilVrditu  Ciipprr  Ulnncc,  ./.   Pulpbo-Cuprite  of  Sllvw,  Tk»wk.  Ar|tenUreroni  Siilphurtt  of 

rop(K;r.  c'ii|<iroii!i  Suiphuret  of  Silver.  Salplram oT  BUvar  eld  CoffCT.  8IMir-kapta|lhns^a« 

Germans.    Ciiivfrj  Sulfur*  Argcntiferc. 

504.  Massive;  stnicturn  inipalpably  frranular. 

H.=3 — 4.  G.=4-258.  Lu^// e  metuilic.  iS7reaA:  shining.  Color 
steel-gray.  Fradure  snbconchoidal.  Sectile,  aocoiding  to  Stio- 
meyer. 

It  contains,  accordinji  to  Stromeyer's  analysis,  (Gilbert's  Annalen,  liv.  114,)  Sul- 
phur 15-783,  Silver  52  tm,  Copper  30^478,  IrGn  0  333=96^5.  EuHj  Aisible.  The 
bloe  solution,  obtained  with  nitric  acid,  affords  indications  of  cqpper.  when  a  plate 
of  iron  is  dipped  into  it,  and  also  precipitates  stiver  upon  an  immersed  copper  plate. 

Ob«.  This  species  is  of  rare  occurrence.  It  is  found  associated  with  copper  py- 
rites at  Schlangenberg,  near  Colivan,  in  Siberia.  A  variety  has  been  (miervea  at 
Combavalla,  in  Pern,  which  contains  some  iNa.  H  was  Ant  described  and  recog- 
niaed  as  a  pcenliat  species  by  ProU  StroBcyar. 
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DE9CRIPTITS  MINBRALOOT. 


VITREOUS  SILVER.  Uamm  DoiwcARBmiira. . 

HciviMHiral  Silver  Glance,  .V.  and  J.  Sulpburet  of  Silver,  Vitrnw*  Stiver,  P.  GltMrs,  Homs. 

605.  Primary  form :  the  rhombic  dodecahedron.  Secondary 
forms:  figs.  1 — 9,  inclusive,  PI.  I.,  also  14,  15,  16.  Cleavage 
traces  parallel  to  the  fnces  of  the  dodeoiilir dron.  ImperJ>  i  rrr/s- 
tallizntions  :  reticulated,  arljoresccnt,  and  liUlorm;  also  aiiiorpljons. 

H.— ii — 2-5.  G.=7  iy6 — 7-365.  Lustre  metallic.  Streak  and 
color  blackish  lead-gray ;  streak  shining.  Opaque.  Fracture  im- 
perfect and  snuiU  subconchoidal,  uneven. 

By  Klaproih's  anahsus,  (Beitrai^e,  i.  162.)  it  r, mains  Silver  85,  and  Sulphur  15— 
100.  A  fra^nent  before  Ihe  blowpipe  inlnmt.-^':<•^,  and  smiu  affords  a  globule  of  sil- 
wtst,  li  is  soluble  in  dilute  nitric  audi  liid  when  iaolated  and  rnbted,  acquires  resi- 
ttOtta  electricity, 

Osa.  This  important  <>re  of  >ilver  i>cours  in  Europe,  principally  at  Aiii;;il"  r;.',  Jo- 
achiinatabl,  and  other  mines  of  the  Erzgebirge,  Scheinnilz  and  Cremtiuz,  in  Uua> 
garff  and  at  Freiberg.  At  the  la^i  place  it  accompanies  other  silver  ores,  in  veina 
tiaraialpy  gndtoa.  Tiie  silver  of  Mexico  is  obtained  principBlly  fhna  tiiia  ore. 


TELLURIC  SILVER.  Luwttm  TRbi^nucc*. 


BItelliirct  of  Silver.  Thnm    Tellur-8Ub«  r,  •/  Ike  OermMt. 

606.  Ill  coarse  grained  niai^scs. 

H.=2— 2-6.  G.=8-412— 8-466.  £tf*/re  metallic.  CWorbelwecii 
lead-gray  and  steel-gray. 

It  couiains,  aciordine  lo  Q.  Rose,  (Poggcudorfs  Annalen,  xviii.  Silver 6*^-37, 
Tellnriam  ^'9-2,  and  Iron  0'37a>^u6.  Before  the  blowpipe,  on  charcoal,  it  iiwes 
into  a  black  t^ldbulc,  which  on  cooling,  after  the  nrtiou  nf  the  rMlm  ini:  ^.•11110.  pre- 
sents points  or  (It  jidrUes  of  ^^lvfc^  on  its  suxlace.  When  heated  in  a  gUixs  tube  it  melts 
and  gi  vcs  .1  y  e  1 1  ow  color  to  the  glaas.  Fused  with  earbonaie  of  soda  a  glotmie  of  pare 
silver  is  obtained. 

Om.  It  oeevTs  tn  the  new  nine  of  Sawodinskf ,  about  forty  wersts  tttm  the  rich 

silver  mine  of  Siranowski,  on  the  river  Bttchlhorma,  in  Siberia,  whcrf  it  is  fmind 
in  a  talcose  rock,  containing  .small  quantities  ol  irun  pyrites,  black  blcud»',  and 
l  opp^T  pyrites.  Specimens  in  the  museum  of  Barnaul,  on  the  Ob,  where  this  mine- 
ral was  nrst  observedj  were  a  cubic  fool  in  size.  It  was  first  described  and  analyzed 
by  Mr.  G.  Rose. 

GRAPHIC  TELLURIUM.  LnnTM  Amici». 

P/tfOiatle  AnilnMwy  Olnnfe,  M.  GrapMe  OoM.    ScliHftets.  Tetta**  Natlf  Auru-nrgealir^fcrv,  JV. 

607.  Primary  form  :  a  rijfiu  riiouibic 


    •     --■^w'-T-    ^       M         w  m     -    O  

prism;  M  :  M=107<*  44'.  Secondary 
form :  P  :  a=l41°  30'.  P  :  a'=129o  12', 
P :  6=151°  40',  P  :  e'-136"^  42  ,  P  :  e"= 
132<^  45'.  Cleavage  hijrlily  pcrfert  par- 
allel with  M ;  less  so  purallei  with  P. 
Compound  crystals:  prismatic  crystals 
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inteiaeet  at  68°  and  ISO*',  nearly.    Impmfect  erffstattizaiions : 

stnicttire  imperfectly  columnar  and  jrTJUiuJar. 

H.~i-5 — 2.  G.=:i-723.  Lustre  metallic.  Streak  and  Color 
pure  steel-gray.    Fracture  uneven.    Very  sectile. 

It  cobttiiin,  according  to  Beneliitt,  (Konf .  Vet.  Acad.  Hand!.,  1898,  p.  113,)  Tel- 
lurium 52,  Silver  11  33,  Gold  24,  Iron  1  50-  ^8  83,  logeiher  wiih  some  copper,  iron, 
antimony,  sulphur,  and  arsienic.  It  fuses  easily,  tiogiog  the  flame  greenish-olue,  ana 
covering  the  charcoal  with  a  white  ozfd}  fiiialljr  a doctile  loeiailie  globule  Ja  ob- 
tained. It  dissolves  in  nitric  add. 

Oas.  it  occurs  with  gold  at  Oflfenbanya,  in  Transylrania,  in  narrow  vdns,  which 
traverse  porphynr;  also  at  Nat,'yag,  in  tht>  same  country. 

Its  name  alluiMS  to  the  peculiar  disposiUou  ul  ihe  cry  stab,  which  pret>eot  an  ap< 
pcarance  like  writing  characters. 

The  laife  amount  of  gold  it  coataims  rendeia  it  a  highly  valaable  ore. 


POLYBASITB.  LmnrBS  RHOiaouoRoa. 

508.  Primary  form :  a  rhombohedron.  Occurs  usually  in 
short  and  toltolar  hexagonal  prisms.  Terminal  planea  striated 
parallel  to  the  alternately  terminal  edges.    Cleavage  not  obaerra- 

ble.    Occurs  also  massive. 

H.=2— 3.  G.=6-214.  Lnstre  metallic.  Streak  black.  Cohr 
iron-black.    Opaque.    Fracture  uneven. 

Accordiiif  to  B.  Bose,  (Poggendorf^  Annalcn,  xr.  57S,}  it  contains 

antphor  ]7iM 

Sihvr  64-99 
Antimony  6*09 
Anemic  374 
Copper  9-93 
Iron  e-Oft-lOO-IS. 

Obs.  It  occurs  in  the  mine  at  Guanaxuato,  in  Mexico ;  also  at  Guansamez,  in 
DnxaAgo,  with  copper  pyrites  and  calctieons  spar. 


BRITTLE  SILVER  ORE.  Lornns  RBOHncinr. 

Pn»mn?ir  Mplini»  Gbiiif,  v.  nrittic  8iK  t  citince.  Blxck  Silver.  Brittle  Sulpburel  of  Silver. 
tiiDoni«  Sulpliure  Sou,  H.  Aifeat  Sulpliur<!  Frvftle. 

609.  Primary  form:  a  right  rliombic  prism  ;  M  :  M=115°  39', 
M  :  e=142^  KV,  e  :  e  (over  M)=104^  19',  a  :  a  (over  ?)  =1(17^  47', 
P  :  a=126°  6^.  Cleavage  imperfect  und  interrupted,  parallel  to 
M  and  e.  Compound  crystals  :  composition  of  the  frsi  kind,  ^ro- 
dnciii^  forms  similar  to  thoee  of  white  lead  ore  and  Arragomte ; 
very  vequent.  fmperfect  erystaUizaHons :  structure  granular — 
particles  stran^y  coherent. 

53 
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H.=2 — 2-5.  G. -6-269,  specimen  from  Przibram.  Liisirc  me- 
tallic.   iStretik  aiid  Color  iron-black.    t\acture  uneven.  SecUie. 

According  to  Rose,  (Poggendorf's  Annalcn,  xv.  175j^  it  contains  Sulphur  16'4!3. 
Antimony  14  (36,  Silver  68  54,  Copper  0-64»100  Sft}.  Belore  the  blowpipe  it  fiises  and 
gfTcs  cot  fumes  of  snlphnr  aiid  anlimcny,  and  it  radneed  to  k  daric-eoiored  metalUe 
fflobulc,  wh ioh  may  b<>  furdwr  icdncad  Vf  Uw  additiflii  of  aoda  or  aOiau  It  is  mIii- 

ble  in  dilule  nitric  acid. 

Obs.  It  (Kcurs  in  veins  with  other  sQver ores  in  Freiberg,  Schneeberg,  and  Juhann- 
georceiutadi,  in  Saxony,  at  Przibnoa  and  Ratieborzitx,  m  Bohwnla,  al  Schemnita 
and  Kremnits,  in  Himgar)',  at  Andreasbeig,  in  tbe  Otfta,  at  Zaeateeas,  in  Mexico, 
and  in  Peru. 

The  schwa rzeiUigerz,  of  Werner,  inclades  the  compact  varieties  of  this  species, 
and  his  weUs-gtUigtrjt  it  ineKlj  a  mtfthanlcal  aiztun  of  Mttlo  ailTer,  gakoa,  and 
gray  antimony. 

It  it  aTalnabto  on  of  tihror. 


ANTIMOIilAL  SULPHURET  OF  SIL.VEIV  Lcnites  perjtomjs. 


  .JV.  BttiplnuMorflllmMd  ABttaonrf 8el»w«ftl 

fWbMm.  8Um  VM  Aallawa.  Argent  Balflu*  AadaMHriAre  m  Oaivlftrt, /.wy. 

510.  Primary  form:  a  right  rhombic  prism; 
M  :  M=100'^  8'.  Secondary  form  :  a  :  a=13U° 
8',  a'' :  a"=122°  15^,  e  :  a"=118°  53',  M  :  c'=146° 
3(K,  M :  »*^IW>  SCy,  M :  i»'^l7(J9 10'.  M,  lon^- 
tudinally  striated,  deavage  periect,  panUel 
with  M. 

H.=2 — 2-5.  G.=5'5 — 6-6.  Lustre  metallic. 
Color  light  steel-my,  inclining  to  silver- white. 
Yields  Msily  to  the  knife. 

It  is  sunpoted  to  consist  chiefly  of  Antimony,  Sulphur, 
Silver,  ana  Comot  B^bio  Uio  Uowpipe  it  eniits  eopioas 
white  vapon  and  a  tllglit  tnljdianoot  odor,  after  which,  a  white  nelallie  glolmle  re* 

main^. 

OiB.  Occurs  with  vitreous  silver,  spathic  iron,  and  galena,  in  Ibe  HiWttelftaiC 
mine,  at  Freiberg  in  Saxony,  and  Kapnik  in  Transylvaua. 


M0LT6DIC  SILVER.  Lvmne  MoLTancua. 

lloIjrbdenR  SilviT. .'.    Molyljdic  Silver, Molv  bdan  Silver,  H'. 
Primary  form:  a  rhonilwhtdrun.    CZeaoofe  perfect, jttrallel  with  K. 

Soft.  G.^^i-i—s.  Lustre  metallic.  Stnak  dark  iivMaek.  CWer  pale  Heil- 
gray.  Electric  when  in  thin  laminae. 


QUAY  AOTIHONY.  LTcme  outomob. 

PrinutoMid  AatiaMajr  Gtaaee,  M.  BaMiafit  of  Aadaoar*  ^.  BcMiuiralphM  at  Aattmony,  TKmi. 
Bn-AaOmomnm  BulpfcMU.  Owmyi— gtwri,  W.  OraiwpiMHiansers,  Xm«.  Aallarolne  Sulfur«, 
jr.  edMan,  Zn^^i.  nX«nM^Oa>^a».  Lto  Ruber.  Plambum  NiKrum,  r«(r.   Lapwi  MeUlloniiu. 

512.   Primary  form  :  a  right  rhombic  prism  j  M  :  M*9CP 
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45'.  Secondary  form:  M  :  e-1  29^,  P  :  P^lOO*^ 
16^,  aiid  108°  10'.  Lateral  plaiies  deeply  striated  lon- 
gitudinally. Cleavage  highly  perfect,  parallel  with 
Old  shorter  diagonal.  Imperfeet  crpstailizaHons : 
structure  columnar,  particles  of  various  sizes,  usually 
thin  ;  structure  gianolar,  impalpable,  strongly  con- 
nected. 

H.=2.  G.=4-616,  Hauy ;  4-62,  Mohs.  Li«/re  metal- 
lic. StreeUc  and  Color  lead-gray,  inclintngr  to  steel- 
gray  ;  subject  to  tarnish.  Fracture  small  subconchoi- 
aal.  Sectile.  Thin  laminaB  a  little  flexible. 


It 

Aniimony 
Solphur 


of 


7406 

SS-dl^lOO.Davy. 


74 

96^100,  Bcrffinann. 


73-77 

jK-aSMclOO,  Tbomaou. 


It  fu'ses  readily  in  the  flame  of  a  oandic ;  before  the  blowpipe  it  is  absorbt-d  by  iht 
cliarcoal,  emitting  at  ilie  same  lime  white  lames  and  a  scrong  sulphureous  odor. 

Obs.  Graf  antimony  ucrurs  with  spathic  iron  in  beds,  bnl  gcttenllj  In  TVbtt.  It 
is  ofiAii  MiociHad  wit^  blende,  heavy  nmr,  and  qnartx. 

ft  i»  met  with  la  Tdne  at  Wolfilhtl.  In  ttie  couintir  of  Stollberfr,  In  the  Harts,  and 
at  Posing,  near  PresburR,  in  Hungary.  It5  most  celebrated  lo.\'iIiiies,  lu.w.'ver, are 
IFelbubauya,  Scheraniiz,  and  Kremnitz,  in  Hungary,  where  iiol\eD  <M-.-ur.s  in  diverg- 
ing prisms  several  incheci  long,  accompanied  by  crystals  of  heavy  >par  and  other 
m&ieral  species.  At  Dumfriesshire  it  occur?  fibrous  and  lanUnatini;  atCorawall, 
massive;  and  compact,  at  Magurka,  in  Hungary'. 

This  ore  affords  nearly  all  the  anifin n.  .  ;  r  merct".  The  crude  antimony 
of  the  shops  is  obtained  by  simple  lusiuu,  which  separated  (he  accompanying 
roek.  From  this  {ifodQct,  most  of  the  phannaeautiad  pKparations  of  antimony  are 
made,  and  the  pure  metal  extracted.  This  ore  was  emplt^ed  by  the  ancients  for 
coloring  their  hair,  eyebrows^  eyelashes,  and  edge?  ot  die  Has;  and  as  this  last  ap- 
plication was  intended  to  increa.sc  the  apparent  size  of  the  eye,  they  called  the  ore 
wXarvt^VeAjup,  irum  xXarvf,  l^rtfod,  and  eye.    According  to  Dioscorides,  it  was 

prej>ared  for  this  purpose  by  enclosing  it  in  a  lump  of  douo;h,  and  then  burying  it  in 
the  coaU  till  reduced  to  a  cinder.  It  was  then  extinguished  with  milk  and  wine, 
and  again  placed  xtpon  coals  and  blown  till  ignition  ;  after  which  the  heat  was  dis- 
conii mil  1,  ]<■:-.<,  as  Pliny  :ivv  "plumbum  fiat,"  it  btcome  lead.  From  this  we  may 
inter,  that  the  metal  antimony  was  occasionally  seen  by  the  ancients,  though  not  re- 
eogniaedfey  ihcmaadlMfiietflmttlMd.  (Bfoore's  Ann.  Min.,  p.  fiS.) 


iii:Rl  UitiUTE,    LvuTK«  Bektoikki. 
BaMinierita^  ArflUap.  BmUmU,  FmyHMbr/. 

613.  In  elongated  prisms  or  massive;  a  pretty  distinct  longita< 

dinal  cloava*j^. 

Lustre  metallic,  less  splendent  than  gray  aiUiinouy.  Color  dark 
steel-^ay,  inclining  to  pinchbeck-brown ;  sur&ce  often  covered 
with  iridescent  spots. 

It  contains,  according  to  Bertiuer,  (Ann.  de  Ch.  et  de  Ph.  xxxv.  351,>  Sulphur 
99-S,  Antimony  4S-3,  Iron  I4'9,  Zinc  0*1  anartz  3  2,  Iron  Pyrites  3  S->0e^.  It  fosea 

readily  before  the  blM^  pfpe,  gives  out  n\mr<  r  nr/imnny,  and  forms  a  black  slag, 
which  acts  on  the  magnet.  Il  di.s-sulves  readi.y  u.  muriatic  acid,  giving  out  sulphur- 
etted  hydrogen. 

Oas.  It  occurs  at  Chanelles,  in  Auvergne,  associated  with  qnartz,  caicareoos 
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spar,  am)  iron  writes.  It  jieldfi  antimony  uf  so  inferior  qnality,  that  mannfactnrers 

cannot  use  it.  ft  was  first  recognized  and  analyzed  by  Bertbier.  Bertbier  has  lately 
described  iwo  o^ber  ores  of  aniimooy,  (Memoires  par  Bertiu«r,  ii.  273,)  which  hare 
the  following  characteis. 

The  first  has  a  fibrous  texture,  cross  fracture  granular,  and  almost  dull.  The  color 
is  giayish  blue,  but  less  blue  and  having  less  lustre  than  gray  antimony.  It  contained 
Gan<,nie  6  0.  Sesauisulphuret  of  antimony  Z3r%  and  8l|l]^1irat  Of  IfOlt  $'3.  ll  OCCm 
in  the  mine  of  Martouret,  near  Chazelle. 

The  other  has  an  iron-gray  color,  and  a  granular  and  fibrous  structure.  It  contained 
duartz  7,  Sesguisulphurct  of  Aniiniony  Sulpliurpi  of  Iron  18.  It  i.s  f  i m  l  at 
Aglar,  in  the  department  of  La  Cieuse.  Thei>t*,  huwever,  may  possibly  be  varieties 
of  one  anodier. 


ZIKKENITE.  LvatM  ZiN>i£Ni. 
AJ)M«bP«n«BtaniAmaltn,  Vir.  Bramur'f  JoubiI..VI.». 

614.  Primary  form :  a  hexagonal  prism.  Secondary  form : 
the  primary  terminated  by  a  low  hexagonal  pyramid.  P :  e«l(^ 
42'.  Lateral  faces  lonjnritudinally  striated.  G.  Rose  found  in  some 
instances,  the  interfaciai  angle  M  :  M  equal  to  39',  and  hance 
conjectures,  that  the  primary  is  a  rhombic  prism  of  this  angle,  and 
that  the  observed  crystals  are  compound  forms  similar  to  &.  3  or 

PI.  IV.  The  crystals  are  usually  in  groups,  sometimes  forming 
fibrous  and  massive  varieties.    Clearac!-*;  not  observable. 

H.=3 — 3-5.  G.=5-303.  Lnsfrr  metallic,  iiftreak  and  Color 
steel-gray.    Opaque.    Practure  uneven. 

It  contaius,  accordingto  H.  Ro^p,  (Po^^rnuiorfs  Annalen,  viii.  99,)  Sulphur  22  58, 
Lead  31-84,  Copper  0-18.  Antimony  44  39=^  23.  Heated  alone  on  charcoal  it  de- 
crepitates brislclyi  and  rases  a.^  readily  as  gray  antimony,  a/Tording  small  metallic 
gloDules,  which  are  soon  volatilized,  and  the  charcoal  is  covered  w  iih  a  white  coai- 
ing  of  oxvd  of  lead.   With  carbonate  of  suda  it  yields  globules  of  metallic  lead. 

Om.  It  oecuis  in  the  antimony  mine  of  Wolisbeiv«  in  Uie  Hartz.  Its  groiii's  of 
eolomnar  crystals  occur  on  a  massif  variety  t)f  the  same  species  in  quartz.  These 
crystals  sometimes  exceed  half  an  inch  in  lenierth,  and  have  a  breadth  of  two  or  three 
lines;  but  freqiicnlly  thoy  arc  eitrcmely  thin  nr;  1  f  ;i  ni  lihrous  inas.s»'s.  It  was  named 
in  compliment  to  Mr.  Zinken,  the  director  of  the  Anhalt  mines,  by  Or  G.  Ro>>e,  to 
wfaoan  we  are  indebted  for  the  ISist  description  of  it. 

It  much  resembles  gray  antimony  and  Bonmonite,  bat  may  be  ditiingaished  \ff  ila 
superior  hardness  and  specific  gravity. 


JAMESONITE.  Lrana  acaoTOiors. 

615.  Primary  furm  :  a  u^hl  rhombic  prism;  M:M=101^20', 
and  78°  40'.  Cleavage  highly  perfect  parallel  with  P.  Imperfect 
cryMtaUizaiwM :  structure  columnar,  particles  delicate,  straight, 
and  parallel  or  divergent. 

II. -2 — 2-5.  G.=.')  6 — 5  S  ;  .5  o64,  Haidinsfer.  lAtatTe  metallic. 
SirecUi  and  Color  steel-gray.   Opaque.  3ectile. 
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Its  comjK^ition  was  deiermined  as  luliows  bv  II.  Rose  : 

Sulphur  '2'.' 15  S9-53 

Antimony  34  40  34  90 

Lead  44^75  38-71 
Lead,wiib  inonof  InaaadZiiie,  0*74 

Copper  0-13  0-19 

Iron  2-3(V»99-73.  2  05=^99  ?2. 


Before  the  blo^T^ipe,  in  an  open  tube,  it  affords  a  densie  white  smoke  of  oxyd  uf 
aDtiniiiiiv. 

Ob«.  It  occurs  principally  in  Cornwall,  associated  with  quartz  and  minute  crystals 
of  Bonmoiiite;  occasionally  aim  in  Siberia,  and  it  is  said  in  Hungary.  Its  perfect 
cleavagp  at  rijjht  anglos  with  the  vcilical  axis,  is  .sufTicienl  to  dislingui.sh  it  from  the 
species  il  resembles.  It  wai.  (iri;t  ranked  as  a  species  by  Mohs,  and  named  la  cuiupli- 
ment  to  Prof.  Jameson,  of  Etlinbur^'h. 

The  Flumwie  antimonial  ore,  or  feather  ore  of  lead,  fedenr*  of  the  Gemana,  has 
been  analyzed  b}'  M.  U.  Rose,  and  found  to  conuin  Sulphur  19'7S,  Anttmony  3I-04, 
Lead  1G  87,  Iron  130.  Zinc  0  08=99  01,  which  differs  from  the  composition  of  Jame- 
soniie,  in  containing  naif  an  atom  more  of  sulphuret  of  lead.  It  occursof  a  lead-gray 
color,  in  long  capillary  crystals,  fillinf^  tbedrusy  cavities  of  ouartz,  much  resemMing 
n  cobweb.  It  fusea  aUnoet  instantly  in  the  flame  of  a  candle,  evolving  at  the  same 
tine  while  ftimea.  It  occurs  in  Saxonv  and  Huugarv,  Ac.  The  apeciflwii  ttnlyBed 
hy  Roee,  was  tmm.  Wol&bery,  in  the  Ekstem  Bans. ' 


ARSENICAL  ANTIMONY.  Ltcitcs  Abuacnn. 

Anralct  of  AuUfflony,  7»»»i-  Min.  I.  84. 

516.  In reniform masses  and  amorphous;  stniGture  fine  gran- 

ular. 

H.=2 — 4.  G.-613,  Thomson  \  6  2.  Lustre  metallic,  occa- 
Bionally  splendent  \  aometimes  dull.   Color  tin-white,  or  reddish- 

According  lo  Thomson's  analysis  (Min.  i.  84,)  of  a  specimen  from  AUemont,  it 
contains  Antimony  40  612,  Arsenic  38-508,  Loss  14  880. 

Before  the  blon-pipe  it  emits  fumes  of  arsenic  and  antimony,  and  fuses  into  a  me- 
tallic globule,  which  takes  fire  and  burns  away,  leaving  oxyd  of  antimony  on  the 
charrital. 

Obs.  Itoccuis  sparingly  at  AUemontj  also  at  Przibram,  in  Bohemia,  where  it 
was  obserred  by  Zippe,  in  metallic  veins,  aasocialed  with  nend^  Mitimooy,  spathic 
iron,  Am. 


BOULANOBRITE. 

Httlphuretnr  Amlmoaf  and  Lasd,  C  B^utanftr,  Ann.  dm  Miucf.  VII.  183S. 

517.  In  masses,  exliibiting;  in  the  fracture  a  crystalline  structure. 
G.=6-97,    Lustre  metallic.    Color  bluish-gray. 

It  eootains,  according  to  Bonlaogcr, 


Sulphuret  of  Antimony  350 

Sulphuret  of  Lead  68*1 
Sulphuret  of  Iron  1*9 
Sulphuret  of  Copper  11    100  1. 


Fuses  readily  before  the  blowpipe,  with  exhalations  of  sulphurons  add  and  faoMa 
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of  the  white  oxyd  of  anlimonj.   On  charcoal,  a  yeUov  dlde  'HMl-f**?  the  preMKC 
of]rp.i]    Easily  attacked  by  nitric  acid.   Boiling atvoBf  miuialie Mid  daoompont  k 
with  lUc  extrication  of  sulphuretted  hydrogen. 
Oh.  Oeems  quite  mboniliaily  wt  MoiUm  dqtaitment  of  Gwd,  in  Vrmee* 


QAUSNA^  Plohjutu  concca. 

ITexalirdr^i  I.  Ill  Glance,  .v.   Bn'i  imr.  r  nf  Lrnd.    nUie  BMglaM,  Mia  BkMll,  W,  WM' 

518.  Primary  form :  the  cnhe.  Secondary  forms :  fijrtir^^s 
from  1  to  23,  on  PI,  I.,  and  frecjueiitly  several  of  them  comhiued 
in  the  same  crystal.  Cleavage  highly  pertect  and  easily  obuiued, 
parallel  to  the  fiicea  of  the  cube.  Compound  erygtaU:  fig.  189» 
PL  n. ;  the  same  kind  of  composition  frequently  tepeated.  Am- 
perfect  crystallizations  :  reticulated,  tabular,  and  other  imi- 
tative shapes;  also  massive,  structure  grramilnr — particles  of  va- 
rious sizes,  sometimes  impalpable  ;  occasioaaily  iibrous.  P^eudo- 
nmrplis  :  imitative  of  pyromorphite,  dec. 

h1b2'5>-2-75.  0.a7*632— 7*662.  Liuire  metallic.  Sinak 
aad  'Coiar  pure  lead  gray.  Surface  of  crystals  occasionally  tar- 
nished. Fracture f  when  obtainable,  flat  aabconchoidal,  or  eren, 
Easily  irangible. 

When  pure,  it  contains  flolpbor  19'tl,  Lead  86^  Befivre  the  Uowpipe  it  decrepi* 
tates,  unless  Seated  with  cauUoD,  wbcik  Jt  ftaM%  gim  oflT  «ll|ikwr,  llld  at  ImC  af- 
fords a  globule  of  pure  lead. 

Obs.  Galena  occurs  in  beds  and  veins,  both  in  primary  and  secondary  rocks.  At 
Preiberi?,  in  Saxony,  it  occupies  veins  in  gneiss;  at  Clauslhal  and  Neudorf  in  the 
Hariz,  and  at  Przibram  in  Bohemia,  it  traversch  similar  veins  in  clay  slaic^  at  Feis- 
iritz,  and  otlicr  places  in  Stiria,  it  occurN  in  the  same  kind  of  rock  in  beds;  8i  S^la, 
in  Sweden,  it  forms  veins  in  primitive  limestone;  tliroogh  the  eray-wacke  of  Lead- 
hllls  and  tiie  Killts  of  Cornwall,  are  disseminated  ireliii  of  thto  on;  and  in  tnuDai- 
tion  or  mountain  limestone,  occur  the  rich  rei>ositories  of  Derbyshire,  Cumberland, 
and  the  northern  diMricu»  uf  England,  as  alM>  lUc^  of  Bleibei^,  and  the  neighboring 
localities  in  Carinthia.  In  the  Etiglish  mines  it  is  associated  with  calcareuas ipsr, 
pearl  spar,  floor  spar,  heavy  spar.  Witherite,  calaminOi  and  blende. 

The  most  extensive  dqwstls  of  tUsore  In  tlie  ITnlted  and  prataldf  fa  tlM 

World,  arc  met  v  ith  at  various  places  on  the  Mi^sisi^ii  j  i  river,  from  tne  banks  of  the 
Arkansaw  to  Prairie  Du  Chieu.  The  ore  occurs  in  limestone,  and  also  dissemi- 
sated  in  clay.  The  appearances  ordinarily  presented  at  the  mines  near  Potosi,  are 
as  follows  :  "  Tlie  shafu  descend  perpendicularly  fifteen  or  twenty  feet  throtigh  a 
tenacious  red  clay,  intermixed  witn  masses  of  sulphate  of  barytes  and  sulphuret  of 
lead  ;  the:;  mil  eeds  the  soA  gray  rock,  which  the  miners  call  sandstone, but  which  is 
an  aggregate  uf  sumll  crystalline  particles  of  carbonate  of  lime ;  this  stratum  lies 
horizontally,  but  the  miners  remark,  thM  it  is  naeertain  at  what  depth  they  will 
.strike  it,  as  its  surface  is  extremely  uneven,  and  marked  by  deep  concavities.  It 
bait  iiumerous  drusy  cavities  lined  with  minute  quartz  crystals,  and  is  traversed  by 
veins  in  which  these  crystals  occur,  intermixed  with  barytes  and  galena.  This  stra- 
tum vaiies  in  thickness  at  diflerent  points  where  it  has  been  pierced,  from  six  or 
eight  to  fifteen  or  twenty  feet  It  Is  sncceeded  fay  red  clay,  barytes,  &c.,  similar  to  the 
former ;  and  near  the  surface  of  this,  snraetimes  in  it,  and  sometimes  in  the  red  clay, 
the  largest  quantities  of  lead  have  been  found."*  The  lead  is  so  very  abundant,  tJiai 


•  Benarks  on  the  Uinestoiies  of  the  Mississippi  lead  mines.  By  E,  James,  An^t 
8Biieon,U.  8.afaqriiBJ<i«nuAcad.Nat.Se.orPhilad.r.  316. 
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Uie  minen  seldom  excavaie  very  extensive  shafl« ;  but  if  miniAg  becomes  difficult 
the7ie)«et«<mieD«wqK>t  lor  tliw'dignnss,  when  1^  The  IcM 

niinr    !       exktoAwt  xcgioii  Ainifihed,  from  the  year  1881  to  WBBt  iuelQaivei 

The  OTP  fa  ttstuJly  aceompenlwd  ty  heavy  ^nur,  blende,  pgnites,  qnaits,  end  calcip 

reoos  spar. 

Galena  also  occnTB  at  Cave>iii>Rock,  in  Illinois,  associated  with  flnor  spar.  A  rich 
vein  hus  been  lately  discovered  al  Rossie,  in  St.  L.iwrence  Co.,  N.  Y.,  traversitiff, 
nearly  perpendicularlyi  the  gneiss  of  the  region.  This  vein  vai  ies  from  one  to  ibr^ 
or  four  feet  in  width,  and  consists  SKWtly  of  the  pure  ore.  Other  denosits  have  been 
di.scovcred  in  the  same  region,  some  apparently  in  the  direction  of  the  main  vein, 
and  others  remote  from  it.  It  is  associated  with  perfect  crvNtallization.s  of  calcare- 
ous spar,  commonly  prcsr-ntint;:  the  form  of  the  scalene  dodecahedron.  The  ore  of 
this  r^ioa  varies  in  its  structure  from  fine  granular  to  broad  lamellar,  and  some- 
timee  presents  laii^  and  well-defined  erystals.  Souihampion,  Mass.,  affords  small 

qnnnTrties  nf  f^lena;  nlsn  .it  Aii<^rtr'^  Tninc^,  in  Weythe  Ca,  Walton's  ^"1(1  mines, 
in  Louisa  Co.,  and  at  other  places  m  Virguiia,  ii  occurs  in  small  quaniiiies.  An  ar- 
gentiferous variety  occurs  sparingly,  at  Monvoei  OoMt,  wUch  aa»ided  Piof.  SUli* 
man,  by  cnpeilaiion,  3  per  cent,  of  silver. 


COBALTIC  GAUESTA.  Punonvs  CoiAi.iictn. 
OloMasLNdOtaiiM,orCMaltto<MiMM,  J:  OoksH^Usfs,  JSTw*. 


619.  Occurs  in  nunute  moss-like  groups  of  crystals,  possessing 
cleavage ;  also  luassivcL 

Soil  and  sectile.  Soils  a  little.  0^*44.  Zdtttre  tnetallie  and 
sfaiiuiig.   Color  lead<gray,  incUning  to  bine.  Opaque. 

According  to  Du  Menil,  it  coiiiaiiis  L«ad  6289,  Arsenic  ^  47,  Sulphur  0  47,  Iron 
S-n,  Cobalt  0-94.  Arsenical  Pyrites  |-44— 00*98.  jBeroffetbabtOWptpeltdeciepliaieS} 
it  colors  fflasB  of  borax  a  small-blue. 

Om,  u  ocean  is  a  vein  of  elay-dile  and  bnnm  spar,  tmmeing  i^ray-wacke,  in 
one  of  the  ClMitlnl  mines,  in  the  Halts. 


CLAUSTHALITE.  ^.tnarm  timsmom. 

SelenioretarLsai.  BtHslw  of  Ltmd.  B»teaMrtt^a<  Ohwwii.  Ploiiib  BtlMiwit  A«f • 

520.  Occurs  commonly  in  fine  granular  luasaea;  in  somefllieci- 
mens  a  foliated  structure  is  apparent. 

U.=2 — 2-5.  G.=7'187.  Lustre  metallic.  StrecUc  darit-gray. 
Color  lead-graV}  somewhat  Uuiah.  Opaque.  I^aetvro  granular 
and  ahining.  Bather  aectile. 

It  contains,  according  U>  H.  Rose  and  Tttmer, 

Uad  71-81  70^96 
Selentam  9769  S811 
Oohdt   -99-«>»  R.  0^8M9-9%  T. 

Before  the  WiiwnijN-,  in  riiWition  to  the  n^nnl  phrnomcnn  arKingfW>m  the  pvsfurs 
of  lead,  it  gives  oil  the  odor  of  horse-radish,  and  deposit  on  the  charcoal  a  reddish- 
brown  substance.  Heated  in  a  glass  tube,  closed  «t  one  end,  the  selenium  almost  im* 
mediatrh'  «:nblimes  forming  red  ring  within  the  tube,  and  00  heating  the  tube  to  red- 
ness, the  ore  luieb  and  the  red  nag  partially  disappears,  and  a  white  crystalline  de- 
pgsit  remainsL 
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Obs.  ClaasthaUte  maeh  resembles  a  gramilar  niena ;  but  its  color  is  somewhat 
peculiar  in  iLs  slight  tinge  of  blue.  It  occtin  cn^  mtwiye  ia  a  vcia  of  bemaiiie, 

near  Harzgerode,  in  the  Hart/. 

This  ore  is  found  at  lii  llarggerade,  combiitcd  cither  mechanically  or chemi» 
cally  with  several  oiber  seleniils. 

^lenid  of  lead  mud  cobalt  clasoh-  resonibk-s  the  nbov  c,  and  is  probably  a  mechani'- 
CBl  mixture.    It  conuins  Selenium  31-42,  Lead  63-9-2,  Cobalt  314,  Iron  0  15^08  93 

The  seknid  of  lead  and  copper  is  also  probably  a  mechanical  mixture,  li  bears  a 
clo^c  res^'inblance  to  the  above.  It  cootaiiia  Sdeaiam  Lead  fi9*<i7,  Cqiqper 
7*86,  with  less  than  one  per  cent,  of  Iron. 

AAother  tdenid  oj  Uad  and  copper  had  a  violet  color,  and  was  very  fusible.  It  was 
rompnsed  of  Seleiumn  3r2<),  head  17  13,  Cupper  15  15,  Silver  1  -I),  Oxyd  of  Lead 
and  Iron  2  08— KH)  51,  which  indicates  a  cunipouiid  ol'  an  aium  each  oi  ^ek■nid  of 
lead  and  selenid  of  copper. 

The  following  is  the  composition  of  two  selenids  of  lead  and  mercury  from  the 
MUM  locality,  a*  determined  by  Rose:  Selenium  24  97,  Lead  5684,  Mercury  1694 
=fy7-7fi ;  the  second,  Selenium  27-98,  Lead  27-33,  Mercury  14'69al00.  They  cloeely 
resemble,  in  external  appearance,  the  simple  selenid  uf  lead. 


FynHBiM  IMmfaim  Glunce,  M-  DUellurct  u(  Lead,  7A««.  Black  Tcl'arlum,  P.  Tetluituoi 
Olaeaa.  MigyaHm.  fr.  BlaoertcUar,  Hams,  and  X,.  T«Uan  Nattf  AwiMiw  tt  Floaibilln,  Xel- 
lara  KadT  Aai^rknkMR,  ii; 

621.  Primary  form :  a  right  square   -~  


5(y.    Cleava^-c  perfect,  parallel  with        "^^^^  —     J  ^ 

P.    Occurs  also  graiiularly  massive  ; 

particles  of  various  sizes,  sometimes  sliglitly  elougatetl,  but  g^eue- 
rally  foliated. 

1  5.   G.=7*085.   Lustre  metallic.    Streak  and  Cohr 
blackish  lead-gray.   Opaque.   Sectile.  Flexible  in  thin  iamiiuB. 

It  contains,  according  to  Klaproth  (Beitrage,  iii.  3^)  and  Bntndes,  (Schvelgs^r'is 
Jahrbnch,  400,) 

TeUnrfnm  9^9  3196 

Lead  540  5549 
Gold                        90  8-44 

Silver  0-5  traee 

Copper  1*3  M4 


From  which  it  appears  that  it  contains  two  atonrus  of  tellurium  and  one  atom  of  lead. 

Before  the  blowpipe,  on  charcoal,  it  fuses  readily  into  a  malleable  metallic  but> 
ton,  tinging  the  flame  at  the  same  time  blue,  and  covering  the  charcoal  withvbita 
fume.v-.  With  borax  it  affords  a  bead  of  gold,  with  a  little  silver.  It  dissolves  par- 
tially in  nitric  acid,  and  entirely  in  nitro-muriatic. 

Obs.  It  occurs  at  Naj^yag  and  Offenbanya,  in  Transylvania,  in  foliated  masses 
and  crystalline  pLates,  accompanying,  at  the  former  place,  silicate  of  manganese, 
blende,  and  gold;  and  at  the  latter,  associated  with  antimony  ores.  A  bitellurid  of 
lead  from  Altai,  ha?  been  described  by  Mr.  Q.  Rose,  (Pot,':;.  Aim.  xviii.  (1,^,)  which 
appears  to  be  a  purer  variety  of  this  species.  An  ideality  ol  crysialliae  form  has 
aoc  yet  been  shown,  and  we  therefore  have  not  incorporate  its  descrjpUtm  with  the 
above,  but  here  append  iu 

0.»8*1S9.  CtMT  tin-white,  mtich  raemblingr  that  of  native  antimony.  Seetile. 
Easily  rcLluced  to  n  i  iv  der.  It  contains  Tellurium  38^7  T/thI  G0«5,  and  Silver 
1-38.    It  is  therefore  nearly  a  p'lre  bitellurel  uf  lead,    li  may  be  wholly  evaporised 


FOLIATED  TELLURIUM.  ELAamrBS  WAmMn*. 


siyr-ioo-io,  b. 
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hi  the  rednci^g  flame,  excepting  a  minnfae  bead  of  tdlvor.  lis  behavior  ander  the 
blowpipe  is  isty  rinrilar  lo  Uiat  above  deaieiibed. 


8TERJSBERGITE.  Elasmitss  rhombicuk. 
HUMww,  Edta.  rULTPTUM,  XL  1.,  and  Brewiltt'i  iMiatf ,  VU.  9UL 

522.  Primary  form :  a  right  rhombic     ^  —  

prism ;  M :  M=l  19^  30'.  Secondary  form :  , 
M  :  e=l20^  15',  e  :.e=118o     Cleavage  "^^^^^^^^^ 
highly  eminent,  parallel  witli  P.  Occurs 

commonly  in  implanted  crystals,  forming  rose-like  aggregations. 

The  crystals  are  sometimes  compound. 

H,=l— 1-5.  0.=4-215.  L/M'frc  of  P,  hiirhly  metaUic.  Sfreak 
black.  Color  pinchbeck-brown,  with  occasionally  a  violet-blue 
tarnish  on  e.  Opaque.  Thai  larmnaj  flexible  j  may  be  smoothed 
down  by  the  nail  when  bent,  and  in  this  re^oect  resembling  tin- 
foil. Very  sectile.  Leav<  s  traces  on  paper  like  plumbago,  which 
may  be  removed  by  caoutchouc. 

According  to  Prof.  Zippe,  of  Pra^ut,  (Pop:;»endorfs  Annalen,  xxvii.  O'JO,)  it  con- 
tains Silver  33  -J,  Iron  3(3,  and  Sulphur  30— •«>  -2. 

Heated  in  a  gla.ss  tube  it  gives  uui  a  sulphiueous  odor,  los«s  its  lii$tre,  and  be- 
eomes  dark-gray  and  friable.  On  charcoal,  before  the  blowpipe,  it  bams  with  a 
blue  flame,  and  melts  into  a  globule  which  is  (^enprallv  hollow,  nas  a  cryst.TlIinc  sur- 
face, and  in  covered  with  metallic  silver.  This  globule  acts  on  the  moanctic  needle, 
and  exhibits  the  properties  of  saiphnret  of  inn.  With  borax,  a  globnla  of  aUver 
mav  be  obtained. 

Obs.  It  occurs  with  ores  of  silver,  partienlarly  th«*  red  and  brittle  silver  ores,  at 

Jonrhimst.ihl,  in  Rrifirtnia.  It  was  first  noticcf!  hy  Haidinger  in  a  :-pi'rimrn  in  the 
public  coUeciioQ  at  i'rague,  ot  which  Count  Caspar  Steruberg  i^  the  patron  and 
Mipporter,  and  named  bjr  Um  in  compliment  to  this  talented  aoliwman. 


FLEXiiii-ii  SILVER  ORE.    Et-ASMiTsa  rhombojdi;l'8. 
Femt-Sulphurot  of  Silver.   Aigeiit  Sulfur^  Flexible,  Bounum. 

n23.  0»  <Mirs  ill  'iumW  tabular  crystals,  whose  primary  form,  ac- 
cording to  JJrooKc,  is  a  right  rhomboidal  prisin  j  M  :  T=126°. 
Cleavage  very  perfect  ui  one  direction.    Also  massive. 

Tery  soft,  yields  readily  to  the  knife.  Lustre  metallic  Streak 
shining.  Color  externally  nearly  black.  Opaque.  Flexible  in 
thin  laminae. 

Composed,  ftccordtng  to  Wollaaton,  of  Silver,  Saiphur,  and  a  Utile  Iron. 
Obs.  This  rare  apedea  hu  been  foond  ia  samu  cpnuiititioa  at  Himmdifiiiit  ia 
Saxony,  and  in  Hungary. 


MOLYBDENITE.  ELumnM  mauooHV. 

Rliombohedral  Molybdeoa  GI«iic«,  JV.  Saipluuei  of  Molvbdena,  P.  Disu4plit<i«  of  Molrbdaooa, 
7%0m.  MdjMM  Oims,  ^  WsMerbM,  IT. '|feirbtffln«8ttlAif«, IT. 

524.  Primary  form :  a  hexagonal  prism.  Secondary  form  : 

64 
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f!nf  hexagonal  prisms  with  replaced  terminal  ed^^p*;  Charag'e 
feiumeul,  parallel  with  P.    Omirs  commonly  in  foliated  masses. 

H.=l — 1'5,  G.=4*569,  Karsteu  ;  4-73bo,  liiissou.  Lustre 
metallic.  Streak  similar  to  color,  slightly  inclined  to  green.  Cti^ 
pure  lead-gray.  Opaque.  Fracture  not  observable.  Thin  lami- 
na highly  flexible,  but  not  elastic.   SectUei  and  almost  malleable. 

It  contains,  according  to  Bnrholz,  (G«hlen's  Jnuni.  iv.  60,)  Molybdenum  GO, 
and  Sulphur  40=100.  ISeiihiT  fusion  nor  reduction  is  eirtrted  by  ilic  blowpipe, 
but  sulphureous  fumes  are  emitted,  which  are  deposited  on  the  charcoiU.  It  dis- 
aolves  with  effervescence  in  uilric  add,  excepting  a  gray  residne.  It  deflagraten 

with  nitre. 

Obs.  Molybdenite  I'cncrally  tx;cur.s  imbedded  in,  or  disseminated  ihrough,  ffran- 
ite,  gneiss,  zircon-sienitf.  and  other  primitire  rocks.  Numedahl,  in  SwMlen,  and 
Aiendal,  in  Norway,  and  Qreenland,  are  the  only  placet  where  it  has  been  observed 
in  hexa^nal  prisntf.   The  weondary  form  is  exeeedinfiy  rare.  Altenberir.  in  Sax- 

onv,  Srhlfi:7:»enwaJd  and  ZimnvaM,  in  Bobetnia,  are  amonir  Tt<;  f>  ' i  i^-n  1  ■•  alities. 
At  Caidbeck  Fell,  in  Camberlaud,  it  is  as^iated  with  tung^iaic  ot  luac  and  apaiiie ; 
it  also  occurs  at  several  of  the  Cornish  mines. 

At  Haddam,  Conn.,  and  the  adjoining  towns  on  the  ConnecticiU  rirer.  it  occurs 
in  frneisR  in  crystals  and  large  plates ;  at  Saybrook  it  is  associated  with  stflhite.  At 
Westniorclaiui,  Vt  .  there  is  a  large  vein  of  molybdenite,  where  it  occur.s  in  granular 
ma&ses  ot  considerable  size,  and  is  associaieii  with  crystals  of  while  apatite.  It  is> 
also  found  at  Shuiesbury,  Mass.,  and  Bowdoin,  Me. 

This  mineral  is  readily  .!istijii:iii>Iied  from  plumbago  by  its  lustre  and  streak, and 
also  with  pel  feet  facility  by  its  beliavior  before  the  blowpipe  and  with  acids. 


SULPHURET  OF  BISMUTH.  Bismitm  KEersAmovo: 


Primaiie  BlMttlh  Olsaee,  JV.  aad  J,  BlmMUae.  fnmilik  Olsast  4f  Cka 

8uirur«.  H. 

525.  Primary  form  :  a  right  rectangular  prism.  Lateral  planes 
e,  longitudinally  striated ;  m  :  e^about  135''  SCK,  e :  e^l^.  Cleav- 
age parallel  with  the  planes  P  m  m>  most  perfect  parallel  wiUi 
M.  The  above  angle,  91°,  was  obtained  by  Brooke,  by  a  measure* 
ment  of  artificial  crystals  of  sulphnret  of  bismuth.  It  occurs 
nerally  either  in  acicular  crystalSj  or  massivC)  with  a  foliated  or 
fibrous  structure. 

H.«2— G.s6-549.  LuHre  metallic.  Streak  and  Cohr 
lead-gray.  Opaque.  Sectile. 

It  contains,  according  to  Rose  (Gilbert's  Annalen,  Ixxii.  193)  and  Wohrle,  (Jahre*- 
Beriehl,  1883,  p.  177,) 

Sulphur  IH72  1828 

Bismuth  80-98=99-70,  R.  80  9fi=99  24,  W. 

It  ftises  in  the  flame  of  a  candle :  before  the  blowpipe  it  is  vol^Uzed,  and  covers 
the  eharooti  with  a  yellow  areola,  during  which  It  contimially  throws  CMt  sniall 

drops  in  a  state  of  incnndr^cencc.  It  dissolves  readily  in  hot  nitric  acid,  fhmt  whi^ 
a  while  precipitate  falls,  on  dilutin^^  ii  with  water. 

Foliated  masses  of  sulphuret  of  bismuth  accompany  molybdenite  and  apatite  in 
quartz^  CaldbeckfeU  in  Cumberland.  In  Cornwall  it  occurs  in  aciculwr  prisms 
with  pyrites.  At  Johanngeorgcnstadt,  both  massiv«  and  acictilar  crystallizations 
are  met  with  in  limestone.    1(  is  assifciafcd  with  reriiiin  ore  at  Bastnac^  in  Sweden. 

It  is  said  to  have  been  observed  at  Haddam,  Conn.,  associated  with  chrysoberyl, 
boryl,  aniooMUlB,  gwaet,  aad  ColimMte. 
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tTnlike  native  bbniuth,  this  ore  does  not  efferveaee  in  cokl  nitric  add.  Bf  this  test, 

th^  :wo  species  may  be  iHstini,'ui<ched,  when  other  characteia  fltU*  lliaalaomoie 
lujiible  than  galena,  and  less  rolaiile  than  gray  antimony. 


ACICUI^R  BISMUTH.  Bmhtis  Aocoum. 


AcleuUr  Bismuth  Glanea,  Nt  i  il!'  <  Plumbu  Cuprifero«i  fls^phafit  Cf  BIflBBlk. 

tf  UU  Otrmams.   BiauiuUl  Hulfur6,  I'l  iiiih  ;  Cuprifere,  Lecy. 

526.  Occurs  in  imbedded  ocicular  crystals  ;  also  inassive, 
H.=2— 2-5.    G.=6126,  John.    Lustre  naetallic.    Color  black- 

ish  lead-gray,  with  a  pale  copper-red  tarnish.   Opaque.  i^Voctare 

uaereii. 

It  contains,  according  to  John,  (Gehlen's  Joar.  9d  ser.  V.  227,) 


Bismuth 

Lead  M'SSI 

Copper  12-10 

Nickel  1  1-58 

Tellurium  1  1-32 

Sulphur 


Before  the  Movptpe  it  fives  off  ftimes  of  anlphnr,  flnea,  and  emits  numerona 
burning  glubules,  and  Jidda  a  bead  of  lead  canlainiBg  copper,  which  coiois  glaas  of 

borax  greenish-blue. 

Obs.  Acicular  bismuth  occurh  imbedded  in  white  quart  mil  accompan  :  1, 
malacliite,  and  galena,  at  Beresof.  near  Ekaiherinenberg,  iu  Sibtria.  It  was  Ur&t  de- 
scribed and  ani^cd  bjr  John  and  Karsten. 

Another  variety  of  cupreous  bismuth  has  been  ubserved  in  certain  mmes  near  Wit- 
tichen,  in  Furstenberg.  lu  color  is  pale  lead  j,'ray,  passing  into  tin-while— subject  to 
tarnish;  streak  black;  composition,  acci)rdin/,'  to  Klaproih,  Bismuth  IT-i-l,  Copper 
a4'6&  Solphor  I8-58i..i  Jt-48.  It  is  associated  with  naiive  bismuth  and  co|>per  pyrites, 
wliicn  oooatlnue  veins  tmvasiDg  granite. 


TELLURIC  BISMUTH.   Bis>utks  RHuMBoncoatJs. 
TsOurel  of  Bismuth.  Bocalta. 

527.  Prtmoiy/ofm .- a  rhombohedion.  C9e<ira;fe  perfect  paral- 
lel with  R.  „       ^  , 

G -7-514,  Baumgiirtner ;  7  5,  Wbrhie.  Lustre  metallic.  Color 
pale  steel-gra)r.  iNot  very  sectile.  LainmsB  elastic.  SoUa  paper 
like  molyraenite. 

It  cffnlaiiiff,  according  to  Worhle  and  Beraelins, 

.     Bi<^muth  »84  g-aO 

Tellurium  »U  36-06 

^  "Jf^.oo.w.  t^^M 

It  Ansa  instantly  in  the  blowpipe  flame,  and  soon  volatiiiies,  covering  the  charcoal 
Witli  a  yellow  eoMfng.   It  dissolves,  when  pnlveriaed,  in  nitric  acid,  excepting  the 

SXilphnr,  which  is  precipitated.  .  , 

UBS.  li  occurs  in  Hungary,  at  Deutach  Pilsen,  with  iron  pyrites,  calc  spar,  «e. 
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RIOMTTE.  Zmoras  minuin. 

SeltDi«t  of  Zinc  8el«iiid  of  Ziac 

528.  HasaiTe. 

G .  '5*56.  Lustre  metallic,  or  eaitfay.  Streak  blackish,  when  the 
color  18  lead-gray.   Color  lead-gray— to  cochineal-red. 

According  to  Del  Rio,  it  contains  Seleniuui  I'J,  Zmc  2-1,  Mercury  19,  and  Salphur 
rS,  with  <)  por  cent,  of  lime  from  the  paDirue.  It  appears  to  be,  therefore,  a  bi^ienid 
of  zinc,  with  some  disulphurei  of  mercury ;  wbetner  mechaaically  mingled  or  not, 
it  is  tmccrtain. 

Before  the  blowrpipe  it  burns  with  a  fine  violet-colored  flame,  nnd  exhale^^fwleniam 
with  the  strong  odor  of  horse-radish.  When  heated  in  a  retort,  seleninin,  mercury, 
and  a  little  sulphur,  sublime. 

Oaa,  This  species  was  discovered  bj  Del  Rio,  in  1817,  at  Calcbras,  in  the  miiu'ng 
diatfkt  of  El  iMctor,  in  Mexico. 


Digitized  by  Google 


0 


ORDER  XI.— ADEUNEA. 


MANQANBLENDE.  Acabpucobica. 

H>wll»dt>l  OlaoM  Blende.  M.  Sulphuret  of  Mtimmw,  F.  M««aablMrf*»  Butt.  ScbwiiMM, 
JtM#.  Kanf aii(laiuE| /«.  iiamwitM  BaMtot*,  IT. 

629.  Primartj  form:  th«^  m^)©.  Secondary  form  :  the  regular 
octahedron.  Cleavage  pi  rkci  parallel  with  the  primary  faces. 
Occurs  also  granulorly  ina-ssive. 

H.»3-5— ^  O.»3*95-^-014.  ZiU^lresubtiietalUc.  Streak  f^!Wtk, 
Ckior  iion-black,  tainished  brown  on  exposuie.  Fracture  unev«n. 

It  cuniaias,  according  to  Klaproih,  Vauquelia,  and  Arlwedson, 

Protoxyd  .>f  Manganese       8-2  85  69^ 

Sulphur  11  15  W 

CarWicAcid  MS,  K.        -»100,y.       — «^9^  A. 

Only  tlif'  tlilnne^it  arf  fn<;cd  by  m<'ans  of  tho  blowpipe     "VVlicn  pulverized 

and  thrown  iiiiu  muriatic  acid,  or  dilute  sulphuric  acid,  sulphuretted  hydrogen  is 
CTolved. 

On.  ManganbleiMie  occurs  in  veins,  in  the  gold  mines  of  Nagjrag,  in  Tranvfl- 
vaniai  amwiMed  with  tellnrinn,  eariN»ate  of  mangaiMM!,  and  quaitx. 


BLENDE.   AcARPiA  dooecausdbi. 

DodecahedrsI  Garnet  Blende,  ^.  Sulphuret  of  Zinc.  BlMkJMk.  Bl«a4»,</lftt  Oanunu.  Uac 
Balfar*,  H.   PMudo-galcam.  Zlncum  atarile,  Anuu 

530.  Primary  form:  the  rhombic  dodecahedron.  Secondary 
forms:  fiffs.  1,  6,  8,  9,  30,  32,  PI.  L  ;  also  the 
annexed  figure,  in  which  the  acute  solid  an- 
gles are  replaced  by  two  instead  of  four  se- 
condary planes.  Those  seeondan'  planes 
would  replace  the  aUertiute  solid  angles  oi 
the  cube,  three  planes  being  situated  on  each, 
as  in  fij^.  33,  PI.  n.  Sometimes  this  modifi- 
cation IS  accompanied  by  a  truncation  of 
(ho  riltcrnate  obtuse  solid  anofles  of  the  Jnde- 
ealu'ilroiis,  which  planes  on  tlie  cube  would 

occupy  tlie  unmodified  solid  aiigl^is  of  iig.  33,  i^l.  1.  Cleavage 


* 
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DESCRIPTIVE  MiNEKALCKiY. 


highly  pmrfeet  parallel  with  the  primary  iaeea.  Compound  cry*- 
t€Us :  similar  to  fig.  129,  PL  II. ;  occurs  panllel  to  the  aame  frees 

(A.  fi^'.  1  nr  vi.  f\ir.  H)  in  several  of  the  socondary  forms.  This 
coinjinsiiiDti  IS  atien  repealed.  Imperfect  cri/shrflizafions  :  botr^''- 
oidai,  and  oilier  uuitative  siiapes — structure  columnar — impalpable; 
also  amorphous,  with  a  similar  stmctoie. 

— 4.  G.=4*027 — 4*079.  JUuatrB  adamantine — resinous. 
Streak  whitp  — rcddish-brown.  Color  brown,  black,  yellow,  red, 
green,  none  bright ;  yellow,  whew  pure.  Transparent — translu- 
cent.  /Voc/ure  conchoidai.  Brittle. 

It  contains,  according  to  Arfwedson,  (Kong.  Vet.  Acad.  HandL,  189^  pwtfQi)  Ber> 
Ihier,  (Ann.  des  Mines,  ix.  420,)  and  Thomson  f  Min.  i.  &40,) 

Brown. 

Zinc  tiC34  630  6&O00 

Sulphur  33-66  33*6  33-698 

In»   ^m,k.        S-4->100,B.         1-379— too,  T. 

It  {s  therefore  s  slinple  sulphuret  of  zinc.  It  often,  howerwr,  contains  a  lar^e  iK>r- 
tion  of  ir<n  :  in  f^nt"  *-y>iTiinen  Thomson  detp<"tf*d  "JO-Ti  frr  rent  It  is  infusible  Doth 
per  X  with  borax.  By  a  slronp  heat  m  liie  oxydiiiirig  ilainc  of  the  blowpipe, 
vapors  of  zinc  are  evolved,  which  coat  the  charcoal.  Ii  di.«>i>olves  in  nitric  acid, 
during  which  •ulphnretied  hydrogen  disengaged.  Some  specimens  exhibit  a 
phosphorescence  when  stniek  with  a  stedl,  othf  metlon. 

Ob-s.  Blende  occurs  in  both  primary  and  secondary  rocks,  and  is  asnally  associa- 
ted wiih  galena;  also  with  iicavy  spar,  copper  pyrites,  fluor,  spathic  iron,  and  fre- 
quently it  occurs  in  silver  mines.  Derbyshire,  Cumberland,  and  Cornwall,  afford  the 
nlack  Taxiccies^  ^\ao  Tranqrlvania,  Hnngaiy,  and  the  Hartz.  Sahla,  in  Swedeo. 
Ratteboniis,  in  Bohemia,  and  nunjr  Sbzcni  iioe^ll«8»  aifiNrd  iplfliidia  blade  aBd 
bruwn  civstals.  A  variety  having  a diveiging  flluNitta  atrnetore,  and  preMntiagbo- 
tryoidal  rorms,  i.s  met  with  at  Fowey. 

A  yellowish-brown  blende  occurs  abundantly  with  galena  at  (Sonthaii^iioa,  Mass. 
A  black  variety  occois  ai  Monroe,  Conn.,  with  galena,  wolfram,  tungsute  of  Uaae,  nod 
roaFnetic  pyrites.  The  Perkiomen  lead  mine,  near  Philadelphia,  and  the  Mismori 
Icaa  mines,  atlbrd  this  ore  in  abundance.  It  is  also  f  ium  1  in  connccti<in  with  the 
veins  of  galena  in  Si.  Lawrence  Co.,  Y.  Other  locaiiiies  are  the  Falb  of  X^tag- 
ara,  Walton's  gold  nine,  Urate  Co.,  ViiciBla,  tbn  Aneiain  tad  nine,  Ootaadwi 
Co.,  W.  Y. 


RED  ANTIMONY.  Cbmu  uommdia. 

PrkMiiaUc  i>urol«  Btemle,  M.  PrtKBatic  AaUmony  Ulead*.  J.  Roiliiipi<Mrt— tri,  W.  EoUnacto- 
gtaaatiB,  Sim.  AnilaiaBlaaJ^ X>.  Aai|aoteeilfiM'Balta«»ABaiM&^^ 

631.  Primary  form :  a  right  rhomboidal  prism ;  M  :  T=101*' 
19'.  Second  a  ry  form:  primary  with  the  lateral  edges  (e)  deeply 
replaced.  Cleavage  highly  perfect  parallel  with  m.  It  usually 
occurs  ill  tufts  of  capillary  crystals,  cojji.ii,uiiar  of  elongated,  slen- 
der, six  sided  prisms.  Also  in  flakes,  rcsumblmg  tiuder,  resulting 
ftom  an  interlacing  of  minute  individuals. 

H.ssl — 1*5.  G.==4*46>— 4-6.  Lits/re  adamantine.  Stre<ik  hKHWUi- 
ish'ted.   CWor  cherry^nd.  Feebly  translucent  Sectile* 

According  to  H.  Rose,  it  contains  Antimony  74  45.  Ojcygen  4  ii,  Sulphur  90  47= 
99-19.  It  fu.«e.s  readily  on  chan-oal.  and  at  Int  is  enlirrij  VOlatiliMd.  U  Uilrictdd 
it  becomes  covered  with  a  white  coating. 
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Ob*.  This  rare  mfseral  occurs  in  veins  in  quartz,  aeeoaqMBfing  gray  and  whita 
antimony,  at  Malaztca  near  Posinif^,  in  Hungary  -,  at  Braniudorf,  near  Freiberg,  in 
Saxony  ;  and  at  Allemont,  in  D<-ni|>hin y.  The  Under  ore  varlc^  to  Ibuidprliieipallj 
a'  Glauiithai  and  AiMlreasberg,  in  the  Uartz. 


MiAibQY&iTE.  Rimua  obuqm. 

532.  Primary  farm  .  an  oblique  rhombic  prism ;  M  :  M=86°  4', 
P :  BlUlOlo  6'.  Secondary  forms :  amilar  to  fi^.  97,  PI.  II. ;  late- 
ral planes  deeply  striated.    Cleavage  parallel  with  M  imperfect. 

H.=2 — 2-5.  G.=5"234.  Ltis/rc  submetallic-adainantine.  I^heak 
dark  cherry-red.  Color  iron  black.  Opaque,  except  in  thin  splin- 
ters, whict^  by  transmitted  light,  present  a  deep  blood-red  color. 
Froidure  subeonchoidal.  Yery  sectfle. 

According  to  H.  Rose,  (Posfeendorfs  Annalen,  xr.  it  contains  Siilphnr  91-95, 
Antimony  3914,  Silver  3t;  40,  Copper  1-06,  Iron  0-62=-99  17  Before  tho  blowpipe 
its  action  resembles  that  of  the  follow-inij  «pocies. 

Obs.  This  rare  species  has  been  obst-rved  only  in  a  mine  nt  Brannsdorl',  near 
Freiberg,  in  Saxony,  associated  with  nrgeniiferoos  arseniral  pyrites.  It  was  first 
distinguished  from  ret!  silver  ore  by  Mobs.  Its  name  is  derived  from  ^tim*,  f'-ss,  and 
ifyvfttf  siiv«r,  aiiU  wa»  given  it  because  it  contained  less  silver  than  some  kindred 


DARK  RED  SILVER  ORB.  RnntL*  aaoMWMunHu. 

KlMNBbohMlral  Huby  BUnric,  JIT.  a«br  SilMt.  P.  BiMk  flUw.  MakMrnlMilfte-AatflMBialt 
•r  BMvcr,  Tkpm.  ^roaius,  RoUiiUdpfa,  W.  OwMm  Bothfiltltira,  a.  Alwm  AMtaMMl*  Biil- 
Ihrt,  U.  Argeotuoi  EwbniM,  Lam. 

533.  Primnry  form:  aa obtuse rhombohedron;  R:R=108<^  18'. 
Secondary  forma: 


1.  S.  3. 


R:e'144^9',  e  :  e=l37=^  20'.  Tlip  crystals  am  often  differently 
modiiied  at  their  two  extreiiuues.  Cleavage  parallel  with  R,  some- 
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times  pretty  distinct,  Comjxnnid  cri/^itals :  composition  of  tlic 
second  kind ;  1.  parallel  to  c,  or  a  phme  truucatiiiff  the  termmal 
edge  ;  this  composition  taking  place  parallel  with  each  plane  e  at 
one  extremity  of  the  crystal,  g-ivcs  rise  to  the  form  represented  in 
fi^.  3,  which  is  composed  of  four  individuals  ;  2.  parallel  with  e 
or  a  plane  trnncutin!]^  a  lateral  edge ;  composition  of  the  ffiird 
kind,  parallel  to  the  lace  a,  fig.  121,  which  truncates  the  lateral 
angle.  Imperfect  crystiUliztUums :  structuie  granular,  sometimes 
impalpable. 

H.  ^2-5.  — 5-'.K  Rreitliaupt.   JLj/.s/re  metal lic-adamnntino. 

tStreak  cochineai-red.  Color  black,  sometimes  ajiproaching  coch- 
ineal-red. Translucent — opaque.  Fracture  coiichoidal.  Sectile, 
yielding  readily  to  the  knile. 

According  to  Bonsdorf,  (Kong.  Vet.  Acad.  Handl.  1821,  338,)  it  contains  Silver 
5^949,  Antimony  2:^646,  Sulphar  16  609»  Earthy  maiter  0r'299=98  TQi,  from  wUch 
Thomson  deduces  the  above  chemical  name  of  this  specie?  givea  among  the  syno- 
nvms.  Ii  fuses  and  ^ves  out  funi>>>  of  .uitiinony;  ulumatcly  a  globale  of  silver  is 
ooiaineil.    It  partially  dissolves  in  heaietl  uiiric  acid. 

Obs.  The  dark  red  silver  ore  occurs  principally  with  calcareous  spar,  native  ar- 
senic and  galena,  at  Andreasberg,  in  the  Hartz.  In  Saxony,  Hunj?ary,  Norway, 
and  at  Guadalcanal  in  Spain,  are  other  localities.  In  Mexico  it  is  worked  exten- 
sively as  an  ure  ol' silv  er. 

It  IS  highly  valuable  as  an  ore  of  silver.  Ciimabar  may  be  distinguished  from  this 
flpeeiess  nf  its  complete  Tolatility  under  the  blowpipe. 


LIGHT  RED  SILVER  ORE.    Ri-bixla  Florida. 


BlMNDkolNdnl  Euli7Blrad»|Ar.  lidnwHolfeiiiMlor*.  Pnniitll«< 

634.  Primary  form  :  tOi  obtuse  rhonibohedron  ;  11 :  R^IOZ'' 
SG'.  Secondary  form:  similar  to  fig.  116  and  119,  PI.  II.  Com- 
pound  crystals:  similar  to  the  preceding  species.   Occurs  also 

graniilarly  massive. 

IT. ^2^2*5.  G.=.'>'122 — r)  r)3.  Z/Mjf/re  adamantine.  ^Streak  cocli- 
ineai-red,  sometimes  iacimuig  to  aurora-red.  Color  cochineal- 
red.  Subtransparent — subtranslucent  Fraciure  conchoidal — 
uneven. 

It  contain.^,  ar(^or(!iii?  to  TI.  Ros>»,  (Pi>^gend.  Annalrn.  xv  47"  !  f>ilver  GI  (TT,  Ar- 
senic 15*09,  Sulphur  19  61,  Aiitijuuay  0  tiy=99'%.  Belure  the  blowpipe  its  behavior 
is  like  the  preceding  species,  except  that  fumes  of  arsenic  are  emitted. 

Om.  It  occurs  with  other  ores  of  silver,  galena,  blende,  pyrites,  and  arsenic,  al 
Bfarienberg,  Annaberg,  and  Jobatingeorgenstadt,  in  Saxony,  and  at  JoachiiaaUiil,  in 
Bohemia.  A  J^roup  of  crj'stals  from  the  las!  lixrnlity,  several  inchev  long,  and  weigb- 
iux  upwardii  of  six  pounds,  is  now  in  the  National  Museum  at  Prague. 

It  is  an  important  ore  of  silver.  Red  orpiment,  whidi  it  sometimes  resembles, di^ 
fers  from  it  in  having  a  yellow  streak. 
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CINNABAR.   Rubella  pehitoma. 


Feritomou!!  Ruby  Blende,  .V.  SulpburM  of  M«rcury.  Zliiaob«f.  QH«ckiilib«r-Leber«rx,  ff.  Stink- 
xinnober  l.cbi-rc.x,  l{a^<  >^  rcure  SulAifi*,  JT.  KmwflMf,  TtafA.  «.  IttL  AjMWr,  DitHtr. 
V.  e.  109,  I  JO.  Minium,  f  'ttncp.  Plat. 

^"^n.  Primary  form :  an  acute  rhonibo- 
h  ilroii  ;  R  :  R=71°  47'.  Second  art/  form  : 
R  :  a'"^157^  20^.  R  horizontally  slriated. 
Cleavage  patiillel  with  a.  Compound  crys- 
tals: composition  of  the  third  kind^ — parallel 
with  a,  a  plane  truncating  the  terminal  an- 
gle. Imperfcrt  crystallizations :  granular- 
ly  massive — particles  usually  small,  and  often 
impalpable ;  sometimes  forming  superficial 
coatings. 

H.=2 — 2-5.  G.=8  098,  a  cleavable  variety  from  NcurmarkteF. 
JLustre  adamantine,  inclininir  to  metallic  in  dark  colored  varieties, 
and  to  dull  in  friable  varieties.  Streak  scarlet-red.  Color  eoch- 
ineal-red,  the  darker  varieties  inclining  to  brownish-red.  and  lead- 
gray.  Subtransparent — subtransluoent.  Fracture  saboDDchoidal, 
uneren.  Sectile. 

It  contains,  according  to  Klaproth,  (Geblen's  Jounial,  v.  496, 440,) 

Neurnmrlttet  Lifer  Ore  from  Idtft. 

Mercury  8500  8190 

Snipbnr  14S&s99-S&.  13'75»i»-5&. 

In  ihe  liver  ore,  which  is  a  compact  varie^  of  a  brown  color,  ia  addition  to  the 
above,  Klaproth  fooad  Charcoal  »S0,  Silica  0^,  Alamina  0*55,  Iron  0*90,  Coppt;r 
0-02,  Walcr  0-73. 

Before  the  blowpipe  it  volatilizes  n  adiH ,  when  pai^.    It  dissolves  in  nitrii  ai:id. 

Od'^.  The  ktpatic  rin!ni/„ir  or  licrr  are,  is  an  impure  variety  nl  iliis  species; 
it  sometimes  aflords  a  brownish  streak  in  coD»equeDce  of  its  impurities,  and  is  oc- 
eaatonally  slaty,  thonj^h  commonly  granular  or  impalpaMe  in  its  structure. 

Cinnabar  i>  n-iially  as<^ciaied  in  bwls  with  native  mrrenrr.  native  amaltmm,  and 
occasionally  <>ii!y  wiiii  calcareous  .spar  and  quartz.  It  h?y  Keu  ub^t•^Vl.•d  in  veins, 
with  ores  oV  iron. 

The  finest  cryi>tab  of  this  species  occur  ia  the  coal  furmaiioos  of  Maachelland»> 
berg  and  Wolfsein,  in  the  Palaiiiuite ;  aJtw  in  Japan,  Mexico,  and  Braxff.  The 

most  important  beds  of  this  ore  are  at  Almnden  in  Spain,  and  at  Idria  in  Cn-i  i  la, 
where  it  i.s  u.^ually  massive.  It  uccuns  at  ilicbenau,  in  Upper  Carinthia,  in  tieds 
traversing  gneiss;  at  Dunbrawa,  in  Transylvania,  in  groy-wacke;  at  Wiadisch 
Kanpel,  in  Carinthia;  at  Keurmarktel,  in  Camiola.  The  varieqr  c4^tUinerx,  thna 
Idria,  has  a  curved  lamellar  stTticture. 

This  ore  the  i,MX'.it  source  oflhe  mercurj*  of  comraeree.  fr<im  wlii'  h  it  is  obtained 
by  sublimation.  When  pure,  it  u;  identical  with  the  mano fact u red  veruuiiuu  oi  com> 
merce,  which  Ls  a  valuable  pigment,  and  besides  various  other  uses,  is  emploved  in 
coloring  sealing  wax.  It  was  htj'hly  esteemed  for  its  brilliancy  of  color  Ujr  toe  ai|< 
cicnts,  and  was  employed  as  a  paint  for  various  sacred  purposes, 
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HmiI Prt—Mfa  a<d»hMr,  M.  MiU  OretaMt  «r  l«>r  ■■lptw>  A  Baiflalllnnt  «r  Amate.  Sal- 
pliMt  of  A wwlc  ntm,  Ai— WW  Swytirtd.  SolbcaBaMeliialki,  IT.  BmIpTi  Jftw.  aad  £»  Ar- 
■Mle  BolfbrA  Ba«fe^  jr.  AmBkaaBudinca,  XAm*  TwlMit.  HUip*.  IMmir.  8aa4iiaM| 

mil.  Fitr. 

530.  Primary  form  :  an  acute  oblique 
rhombic  prism,  M  :  M=74*^  26'.  Secondary 
form:  (gf  ,9^1139  2Xy,  P:e  (plane  tranca- 
ting  the  edge  between  and  «f)  sllSO  IGf. 
Occurs  also  granuiarly  massive,  particles  of 
various  sizes,  strongly  connected. 

H.=l-5— 2.  G.=3-642,Breithaupt;  3-384, 
Brisson.  Lustre  lesiniNis.  Streak  varying 
from  orange-yellow  to  aurora-red.  Cohr 
aurora-red  or  orange-yellow.  Transparent— translucent  Fr€i€' 
iure  eoncboidai,  uneven.  SectUe ;  yields  to  the  nail. 

It  coniaius  Sulphur  29  96,  and  Arsenic  TOKMbkIOO.  It  fuses  readily  before  ibe 
blowpipe  and  burns  with  a  blue  flame,  and  is  dissipated  in  fumes  of  an  alliaceous 
odor,  with  some  salphuroos  acid.  By  fhctioo.  it  acquires  negative  electricity. 

Ob>.  Fine  erystalKxations  of  thb  species  hare  been  observed  with  ores  of  dhrer 
and  learl,  nt  Felsobanya.  in  Ujiimt  FTiinjrary,  at  Kapnik  and  Nasrya?  in  Transylva- 
nia, at  Joachim.>t;ilil  in  Bohemia,  at  Schnccbcr?  in  Saxony,  and  at  Andreasberi?  in 
the  Harlz.  At  Tajowa,  in  Hungary,  it  occurs  in  U-ds  of  clay,  and  at  St.  Goih.ml, 
in  Switzerland,  imbedded  in  dolomite.  It  has  also  been  ofasenred  in  the  Vesuvian 
Iava9,  in  minate  crystals.  Strtbo  apeaks  of  a  miiie  of  umiantn  (the  sadent  aane 
of  this  spccit».)  at  Poinpeiopolis  in  FBphlagonla. 

Realgar      lung  been  used  as  a  pigment. 


ORPDIENT.  Eqcbboa  AimsA. 

PrimtaUalSsUlMr,  M.  7^Um  SnMaiM  orAntnte.  BwaelsBlphM*  af  Atswle,  fUm.  Ar> 
■sale  SalpbaeU.  Oeniss  BMiselvalk,  trT  BaawlitaUK  Mw.  AartplfaMau,  L.  Amnte  SeJfw* 
iaoM.  M.  BtripllMM.  Aailpl^MMiB,  Fitr.  'AfRM«4r,  Mmw.  V^oIuv,  Tkmrk.  Anm^ 
kmn,  PUk. 

537.  Primary  form  :  a  right  rhombic  prism ; 
M  :  M=U)0^  40'.  Secondary  form :  M :  c=140°  20', 
M:e=1290  4(y,  a:«M)3o37^,g.a»13goi2'.  aeath 
age  parallel  with  c  highly  perfect ;  parallel  with  c 
in  traces  ;  e  lonjritudiiiall v  striattxJ. 

H.=l-5— 2.  fi.-3  .18,  linidingcr;  3-4,  Breithaupt. 
Lustre  metallic-peurly  upon  the  faces  of  perfect 
cleavage;  elsewhere  resinous.  iSlfreoA;  yellow,  com- 
monly a  little  paler  than  the  color.  Cohr  several 
shades  of  lemon-yellow.  Suhtransparcnt— subtranslucent.  Sectile. 
Thin  lamins  obtained  by  cleavage,  flexible,  but  not  elastic. 

It  contains  Sulphur  39  08,  and  Ar.->eaic  CO-92.   It  bums  with  a  blue  flame  on  char- 
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coai  before  ihe  Uowpipe,  and  emits  iumes  oi  sulphur  and  arsenic.  Dissolves  in  ni- 
tric, nkuriatic,  mndtolplmric  acids. 

0b8.  Orpiment  occurs  in  small  crjrstals  imbedded  in  clay,  near  Neusohl,  in  Jjoww 
Hungary.  It  usually  occurs  in  foliated  and  fibrous  masses,  and  in  this  form  is  foiind 
at  Kapnik  in  Trnn- ,  Ivania,  at  Moldawa  in  ihe  Bannat,  and  at  FeL-obanya  in  Upper 
Hun^xy,  wkere  ii  exists  in  meialliferous  veiit.s,  associated  with  realgar  and  native 
arsenic. 

The  name  orpiment,  is  a  corruption  of  its  Latin  name  auripigmentum,  "paint  of 
gold,"  which  was  so  called  in  aUusion  to  its  color,  and  also  because  it  was  supposed  to 
contain  '^o]d. 

It  is  used  as  a  pigment. 
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ORDER  XII.— THEIINEA. 


NATIVE  SULPHUR.  Sutpmrn  »y><mip*ij». 

rilMiaiicBalpiHir,  JV.  aoi^.  Nutw*  8alpl»tf .  MuwUeber  0«liweril.  8oam,ir.  Om**. 

539,  Prtmoayform:  a  rhombic  octahedron ; 

E  :  K  (adjacent  in  tlip  same  pyramid)  =106^  38', 
and  84^  56',  E  :  E  (adjacent  but  in  different  pyra- 
mids) =143°  17'.  Secondary  jorm  :  m  :  m= 
101«  59',  m :  E^lGlo  Sy,  E :  a^ldSP  29',  e' :  e' 
(adjacent)  =l27o  1',  p  :e'=134o  53',  p  :  a=117° 
48'.  Clcaraire  paiaWel  with  E  and  vn  imperfect. 
Corn  pound  crystals  :  cotnpositiou  parallel  with 
with  p.  Imperfect  crystallizations:  imitxitive 
shapes  and  amorphous ;  composed  of  concentric 
coats;  massive  structuio  granular— particles 
small,  often  impalpable,  strongly  coherent. 

H^l-5— 2  5.  G.-2  072,  crystals  from  Spain. 
Lustre  resinous.  Streak  sulphur-yellow — yel- 
lowish-white. Color  sulphur-yellow,  sometimes  reddish  or  green- 
ish. Transparent — suhd'anslocent.  Fracture  conchoidal,  moie 
or  less  perfect.  Sectile. 

It  ispoie  attlpbnr,  but  is  often  coniaminiitwi  with  clay  or  bitumen.  It  bums  witb 
a  Uuisb  flame  at  a  lo«r  tenmentim,  with  the  atrong  odor  of  salplinnnis  acid.  It  be- 
comes rcsinouslv  eleetriliea  bgr  Action.  It  is  lasolnUe  In  watcf ,  and  ia  not  acted 

ii{Kin  by  the  acios. 

Obs.  Sulphur  is  one  of  the  dimorphous  substances,  since  its  crystalline  form  varies 
fundameataUy  with  the  temperature  at  which  crvstaHization  takes  plaee.  C^Jrtal- 
lized  from  fnuAxm,  it  presents  obtose  oblique  rhombic  prisms,  in  which  H :  B(f->i9(P  SS*, 
and  P  :  c  (plane  truucntiii^  the  obfnsc  or  front  lateral  ed^e)  —05^  4G'. 

The  great  repositories  of  suJphur  are  either  beds  of  gypiunii  and  the  a&sociate 
roclcs,  or  the  regions  of  active  and  extinct  volcanoes,  m  the  valky  of  Nolo  and 
Btazzara  in  Sicily,  at  Conil  near  Cadiz  in  Spain,  and  Cracow  in  Poland,  it  occurs 
in  the  former  situation.  Sicily,  and  the  neignbc^ring  volcanic  isles,  the  Solfaiara  near 
Naples,  the  voIcuihh  of  tin  Picific  ocean,  tkc,  are  localities  of  the  lattt'r  kind.  The 
ciTatals  Arom  Sicily  are  jiumetimes  two  or  three  inches  in  diameter,  it  is  also  depo- 
sited ftom  hot  ^rmgs  in  Iceland  i  and  in  Savof,  Switaerland,  Hanover,  and  other 
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countries,  is  met  with  in  certain  metallic  vein?.  At  R.iduboy,  near  Crapina  in  Croa- 
tia, it  occurs  in  imbedded  ^spheroidal  ma-sses,  wliich  have  a  browoish  tinge,  owing  to 
the  presence  of  bitumen.  Stromeyer  detected  aelenium  in  a  dark  reddish  colored  sul- 
phur of  the  Lipari  i«laiids. 

The  sulphur  mines  of  Sicily,  the  enter  of  Volcano,  and  the  Solfttant,  near 
Naples,  afford  immense  quantities  of  sulphur  for  commerce  Previoux  lo  becom- 
ing an  article  of  commcrcct  it  is  purified  by  fusion  or  sublimation.  The  mana> 
facture  of  pmpowder,  of  solphurie  acid,  casts,  oements,  and  various  nharmacen- 
tical  prepantiOQS,  an  amoiig  the  importaot  processes  in  which  soiphur  is  re- 
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MBLUTB.  MiLus  priuMfDAUs. 

PjrrmmUlal  MtiktaroiM  aMiH,  Jir.  MelUUte.  Honejr  Stone.  Mcliaie  of  Alumkoa.  IJoointMcia,  •/ 
lit  On  mil*. 

639.  Primtsry  form:  a  square  octahedron ;  A  :  A=118^  4'. 
Secondary  form  :  similar  to  fig.  55,  PI.  L,  also  with  the  terminal 
or  lateral  solid  angles  truncated.  Cleavage  very  inrlistiiirt,  paral- 
lel with  the  primary  faces.    Occurs  also  in  nuissive  iiodule.s. 

H.=2 — 2-5.  G.=1'55 — 1-597.  Lustre  resinous,  incluiing  to 
Vitreous.  Streak  white.  CoUir  honey-yellow,  often  reddish  or 
brownish.  Transparent — translucent.  Fracture  concfaoidal. 
Sectiie. 

Accurdiug  lu  Kiaprolh  (Beiirage,  iii.  16)  and  Wbhler,  it  cuoiaiu^> 

Alumina  16  14*5 

Mellic  Acid  46  41-4 

Water  38=-10i),  K.  44-1=100,  W 

In  ihe  flame  of  a  candle  it  whitens,  but  does  nut  take  fire.  It  dis^ulves  in  nitric 
acid,  sad  is  deoomp^sed  by  boiling  in  water. 

Obs.  Astern  in  Thuringia,  is  the  onlv  known  locality  of  Mellite.  It  there  oc- 
ean in  a  bed  of  earthy -brown  coal,  ana  is  occasionally  accompanied  with  small 
cryattli  of  solpfaar. 


AMBER.  SoocmoM  tLflcnim. 

TcHowMitiemlRetin,  jr.  BcrMtfflii.  (ff  Ub  tiKrMM.  Baeela,  IT.  SaeclBlMK.  fOmrfw,  A*f 
9V9ft9W.    LyneurlMi,  Demeatr. 

640.  Occurs  in  irregular  masses,  desuiute  of  cleavage. 

H.s2 — 2'5*  G.sl*wl.  /^i/^/re  resinous.  Slreak  white.  Color 
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yelloW)  sometimes  reddish,  browmsb,  and  whitish.  1  ruiispareut 
— ^translucent. 

According  to  Dnpler  and  lire,  it  contains 

Carbon  80rS&  7068 

Hydrogen  T31  U*6S 

Oxygen  e-Tt-tdi*®,  D.  T77«-d0-07,  V. 

Drapier  nUo  delected  minute  portions  of  lime,  alumina,  and  silira.  It  bnms  read- 
ily with  a  ypll'»>*'  llarne,  emitting  an  agreeable  odor,  and  leaves  a  black  shining  car- 
bonaceous residue.    It  beoi'ines  electric  by  fricliun.    It  is  soluble  in  alcohol. 

Oas.  Amber  occurs  in  the  greatest  abondance  on  the  Prosaian  coast,  in  a  bed  of 
bitnminoos  coal,  whence  it  is  washed  oat  by  ihA  waves  and  thrown  ashore.  It  is 
also  obtained  at  the  <mme  place  by  sinking  a  shaft  into  thr  rnal  It  occurs  also 
along  the  whole  line  of  the  Baltic  coa.s(,  at  Coturland,  Livonia,  Pomerania,  and  in 
Denmark ;  nhu  war  Catania  on  the  Sicilian  coast,  sometimes  very  pectiliarly  tinged 
bine.  At  Hasen  Island,  in  Oreenland,  it  also  ocean  in  brown  coal;  also  near  Puis, 
In  clay,  and  in  China. 

It  has  been  oAen  found  in  various  parts  of  the  green  sand  fonnation  of  the  United 
State*;,  either  loosely  imbedded  in  the  soil,  or  engaged  in  marl  or  lignite,  as  at  Gay 
Bead  ur  Martha's  Vineyard,  near  Trenton  in  New  Jersef.  at  Camden  In  PettBa^l- 
vania,  and  at  Cape  Sable,  near  Magotby  river,  in  Maryland. 

The  vegetable  orij^in  of  amber  is  now  fully  ascertained.  This  is  inferred,  both 
from  its  native  situ  in  n  with  coal,  and  Irom  inc  occurrence  of  insects  encased  in  it. 
Of  these  insects,  some  appear  evidently  to  have  struggled  after  being  entangled  in 
the  then  viscous  fluid,  and  occasionally  a  leg  or  wing  is  fonnd  some  distance  fVom 
the  body,  which  had  been  detached  in  the  struggle  for  escape ;  freqttently  also  a 
wing  or  leg  is  found  alone,  which  evidently  the  insect  had  broken  off  in  its  {>artially 
successful  attempts  to  release  itself 

Amber  was  early  known  by  ihe  ancients,  and  called  s^anptvi  electnm,  whence,  on 
aceonnt  of  its  electrleat  snsceptibilf ties,  we  have  derived  oar  word  deekieUv.  It 
was  called  by  5;ome  Lyncurium,  though  this  name  was  applied,  as  is  supposed,  also 
to  another  mineral  of  remarkable  electrical  propeiiies;  also  duccinum,  because  of 
lis  supposed  vegetable  origin,  as  staled  hf  Pliny, "  qood  arborls  w«eMa,  pilaei  noatri 
credidere." 

Amber  is  extensively  employed  for  ornamental  purpose;:,  and  lai^  fine  specimens 

are  hij^hly  valued.  In  the  Royal  Museum  at  Berlin,  there  is  a  mass  weighing  18 
pounds.  A  mas.s  has  lately  been  found  in  the  kingdom  of  Ava,  India,  which  is  nearly 
as  lar_;L  as  a  child's  head!  It  is  intersected  in  variom  dlnM»ons  by  veins  of  crys- 
tallized carbonate  of  lime,  from  the  thickness  of  paper  to  one  twentieth  of  an  inch. 

It  is  employed  for  the  manufacture  of  a  varnish,  and  for  obtaining  succinic  acid, 
vhich  it  affords  at  a  low  temperatora. 


SCHEERERITE.  STRAtrn  ACtccuais, 

Prtsnintk  Beiilioaf  NaptttbaUiM,  Ktnleim. 

oil.  Orcnrs  in  loosf  U  fi^orcg'atcd  crystalline  grains  and  folia* ; 
also  in  lumutc  acicular  crystnls,  dejx>sited  in  small  cavities  in  coal. 

Soft.  0-65,  Macaire  Princep.  Lustre  pearly,  or  resinous ; 
feebly  shining..  Co^  whitish.  Easily  jQwngible.  Tasteless.  In- 
odorous. FM  not  greasy.  At  111^,  F.,  according  to  M.  Prinsep, 
it  melts,  and  in  the  fused  state  resembles  a  fatty  oil,  and  like  it, 
penetrates  paper  ;  these  spots,  however,  may  be  removed  by  heat. 
On  cooling,  the  mineral  crystallizes  in  four  sided  acicular  crystals. 
Its  boiling  i)oint  is  at  197^°  F. 

n  contains,  according  to  Bl  Prina^,  (Pogg.  Ana.  zv,  9M,)  Cat  boa  Ti,  and  Hydro> 
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Em  34,  nearly,  which  is  aimost  equivalent  to  one  atom  of  the  former  to  two  of  the 
uer.  It  takes  fii«  easily,  and  is  completely  conBamedt  gM»g  oat  mueh  smote  umI 
a  feebly  aromatic  odor. 

Oas.  It  wa.s  found  by  Capi.  Scheercr,  in  the  year  1603,  in  a  bed  of  brown  coal, 
near  St.  Gnllcn,  in  Switzerland.  Tho>c  beds  are  firom  two  to  Ihrae  ftct  tbtek,  aiid 
appear  to  belon«  to  a  very  recent  formation. 

Allied  with  this  ^edcs  is,  probably,  the  snhstance  eaHed  aineni  lalloir,  or  Hat> 
chcttine.  It  is  described  as  -white,  and  as  having:  nearly  the  consistency  of  sperma- 
ceii,  but  w  ithout  any  traces  of  cryjOallizaiion.  It  is  latacless,  has  a  resinoas  or  waxy 
lustre ;  )  iisi  s  at  1 IH  ^'F.  and  boils  at  290«.  The  variety  HatcheUine  is  stated  by  Cony- 
beare  to  melt  at  170°.  It  has  been  fotmd  <m  the  coast  of  Finland,  near  Inreraxy,  and 
Oban,  in  the  cobd^  of  Aigyle.  U  m  Ant  diicovend  hf  Canjbeore  in  the  ijRm 
slooe  of  Merthyr  1>d«il,  in  Sooth  Wales. 


^  RETINITB.  BnvMBH  nuoaAim. 

lt«tin>ipbKliuin. 

.542.  Occurs  in  roundish  masses. 

H.=l — 2-5.  G.=1135,  Uatchett.  Lustre  often  earthy  exter- 
nally, but  slightly  reainons  in  the  fnetuie.  Coler  light  yellowiah- 
brown,  sometimes  gfeen,  yellow,  red,  or  striped.  Subtransparetit 

— op:if]iio.  Frai'tnre  conchoidal.  Often  flexible  and  elastic,  when 
lirst  dtig  up ;  but  it  loses  this  property  ou  exposure. 

It  contains,  according  to  Halchett  (Phil.  Trans.,  1804,  p.  404)  and  Bnchola, 
(Schweigger's  Jour.  i.  S93J 

Vogetable  Resin  60  Resin  soluble  in  alcohol  91 

Bitvmen  49  Resin  insoluble  in  alcohol    9=^100,  B. 

Earthy  matter  3«.100^  H. 

It  takes  fire  in  a  rnndle,  bums  with  a  bright  flame,  am!  eiait*  a  peculiar  flagrant 
odor.    It  is  soluble  in  alcuhul,  excepiiu((  an  unctuous  lestdue. 

Ods.  This  .species  was  fin4  observed  near  Devonshire  by  Dr.  Milles,  accompany- 
ing Bovejr  coat  It  has  since  been  met  with  near  Uelboa,  in  the  county  of  Mansfield* 
at  Wdcnow,  In  Moraria,  and  near  Halle,  in  brown  coal.  The  poKr  qieeimens 
oflrn  Consist  of  alternating'  layers.  The  variety  from  Bovey  Tracey lliS  adiy  eaithy 
texture,  while  that  from  Wolchow  is  hard  and  resinoas. 


MIMERAL  CAOUTCHOUC.  Bitoiobn  rLiziLB. 

543.  Occurs  in  soft  flexible  masses. 

G.s^*9053 — 1-233,  the  Derbyshire  variety.  Ltisire  resinous. 
Color  Uaekkb-brown,  of  yarious  shades.  Subcranslaoent ;  some- 
times pfesents  a  brilliant  dark  orange-red  color  by  transmitted  light. 
Fracture  conchoidal. 

According  to  M.  Henry,  junior,  (Ann.  des  Mines,  xii.  'Aiy,)  it  cuuiains 

EB|ii«ii  vMriety. 

Carbon  52  25  59  26 

Hvdro^en  71(»  4  89 

Nitrogen  0-15  0-10 

Oxvercn  40 11— 90  97.  3fi75-  lUtJ. 

it  lakes  lire  readily,  and  burns  with  a  lively  yellow  flame,  giving  out  a  bituminous 
odor. 
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Obs.  Thissp;ciei>  was  lirsl  ubicrvcd  ii\  Derbyshire,  in  the  forsaken  lead  mine  of 
0<lin,  by  Dr.  Lister,  in  1673,  who  called  il  a  subierraacan  fungus,  and  was  uncertain 
whether  it  belonged  to  the  r^etahle  or  mineial  kingdom.  Id  1816  it  was  accurately 
described  Haichett,  in  theLinnaean  Transactions,  iv.  146.  ft  has  since  been  found 
io  a  r>,a]  mine  at  ^Toiilrchus,  at  \hc  d- |>th  of  230  feel ;  .irul  rii  Ci  rdini,'  to  Hausinann, 
(Handbuch,  iii.  2Ti,)  it  occurs  at  JNeulchateL  and  in  the  island  of  Zaiile.  It  ha&  also 
been  met  with  in  Utaminoiis  limestone  at  Wbodbmy,  Conu. 


BITUMEN.   BiTCME.N  commcms. 

BIsck  Miiwrai  Retia,  M.  ud  J.  lltiwnl  Oil.  NanhUiA,  PalrQloam,  Miosnl  PluJt.  AtpiwItHM* 
Bcfipwhi  Bstftlwef,  ir««».'  AtftnttfL,  BltttlM.jK 

544.  Occun  both  solid  and  fluid,  and  is  possessed  of  do  lef^lar 

form. 

K.^O — 2.  O.^O  S — 1-2.  Lustre  resinoiT;  Slrenk  commonly 
SiiaUar  to  tlie  color.  Color  hl.ick,  brown,  and  reddish  ;  fluid  varie- 
ties nearly  colorless  and  traiisptirent.  Fracture  oi  solid  varieties 
perfectly  conchoidal,  and  very  briiliant.  Sectile.  Odor  bitami- 
nous. 

Naphtha  (the  fluid  variety)  contains,  aeeoiding  to  Thomson, 

Carbon  H2-2 
Hydro^jen  97. 

Intiame^i  readily,  and  burns  with  much  Siuoke. 

Oca.  The  solid  varieties  of  this  species  have  been  termed  mineral  pil'  h,  or  as- 
fkaUum  t  the  fluid,  minerai  oil.  The-  eartky  and  siaggy  mineral  pitch  are  two  varie- 
ties of  solid  bitomni ;  the  Tbrffler  is  distinguished  from  the  latter  ojr  its  less  eoncholdal 

frartnri">.  Pf.frnlnnn  i<  n  fluid  bifnmi'ii,  wiiirh  nnw;  from  rprlnin  rnrks  nf  the  roril 
foriualiou,  and  becomes  solid  uu  txpusure. .  Naphtha  is  a  limpid  or  ytUuwi.sh  duid  ; 
but  when  exposed  to  the  air  it  deepens  in  color,  and  increases  in  consistency,  till 
gradually  it  assumes  the  characters  and  appearance  of  petroletim.  Naphtha  may 
again  be  obtained  frmn  petroleom  by  heat. 

Otokt-rih:,  a  variety  of  LLirk  bitninm  lately  <li>rurered  bj'  Meyer,  and  named  by 
Glocker,  occurs  in  a  sandjutune  in  Moldavia,  near  tilanik,  in  the  neighborhood  of  coal 
and  rock  salt;  also  under  .similar  circomstances  near  Vienna.  Ii  is  found  in  irregu- 
lar translucent  masses  of  a  large  size,  presenting  a  leek-green  color  by  reflexion,  but 
brown,  or  brownish-yellow,  in  small  piece<t,  by  trannnitted  l^fht.  It  oontaliis  Cnrtxiil 
85-204,  and  Hydm^^on  13  7H7,  or  one  nium  of  hydrogen  to  ooe  of  orhonj Sttd  tfatw 
re.sembles  in  compusiiiuu  the  naphtha td  rci>ia. 

Asphaltum  is  met  with  abundantly  on  the  shores-  of  the  Doad  Sea  ;  at  the  pitch  lake 
of  Trinidad,  where  it  is  much  mixed  with  sand;  in  reniform  iitalaclitic  masses  at 
Matlock,  in  Derbyshire;  In  granite,  with  quartz  and  fluor,  at  Poldfce,  In  Cornwall; 
in  cavitii.'s  of  Chalcedony  and  t  alr  spar,  in  Rtis-^la,  and  oitirr  [ila.rrs.  Niijiluha  isMn's 
from  the  earth  in  large  quantities  in  Persia  and  the  Birwan  empiif.  At  Ila^uoa 
there  are  upwards  of  500  naphtha  wells.  w\\'\c\\  atford  annually  412,000  hhds. 

Petroleum  is  met  with  in  many  parts  of  the  United  State  K>  nhawa  in  Virg^inia, 
Scotsville,  Ken.,  Duck  Creek  in  Munrue  Co.,  Ohio,  Liveqioul,  Ohio,  are  amoug  its 
localities   In  New  York  it  is  found  Hotting  oD  the  muceof  Senecs kke,  tM  is 

hence  called  Gem  see  or  SkMca  oil. 
Naphtha  affords  both  fuel  and  lights  to  the  inhabitants  of  Badka,  on  the  CaspiaB. 

It  t'--  al<n  rmploycd  in  Persia,  and  the  Birinan  empire,  a  lotion  in  cutaneous  erup- 
tions, aiiil  as  an  enibroration  in  bi  uises  and  riieiim.'.iie  ailei  Uuiis.  It  is  employed  for 
various  jinrp(.>-^t's  iti  (hearts;  ]>arii(:ularly  in  the  manut.ictnre  of  varnish,  ami  a'- a 
stibsiitutc  for  oil  in  the  formation  of  oil  paint,  it  being  preferred  on  accoimt  ot  its 
rapid  evaporation  and  dr}Mng. 

Bitumen,  in  all  it.^  varieties,  wa"?  well  known  to  the  aneient.s.  It  is  reported  to 
have  been  employed  in  the  construction  of  the  walls  of  Babylon,  and  at  Agrigentimi 
it  was  bnrni  111  luttfB,  And  oiUcd  Sicitinn  oU.  The  EgypHuu  also  made  nae  of  il  in 
embalming. 
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ORDER  II.— ANTHRACINEA. 


BITUMINOUS  COAJL  Antuiux  bitcminow;*. 


BitumllWUi  Mineral  C  >al,  .V/  Cmninon  Coal  Otown  f"or>I.  Hl.ick  Ci,^\  Cliorry  Coal.  Splini 
CobL   Cannei  Co^L  Jet.  Lignite,    tiraunkoblc.    Pcciiiioblc.    BUktterlioble.    Bituminoics  Iloli;. 

545.  Presents  no  regular  form  or  structure. 

H.sl—2'5.  Li»<r9  more  or  less  resitious.  Streak 

and  Chhr  black,  or  browa;  often  jrrayish,  when  impure.  Opaque. 
i'Vacltire  conchoidal— uneven.   Brittle,  or  sectiie. 

This  species  comprehend.s  several  varieties. 

PU-ch,  or  cakiift:  (i-h:.  \\h.-M  hc;it.-il,  at  first  breaks  iiUo  iiiinvrn\i'.  small  jMe«.c'<, 
which,  on  raising  the  heat,  unite  in  a  solid  inaas.  Its  color  is  velvet-black,  or  gr&y- 
ish-bla.  k  Specific  gravity  1369.  It  takes  fire  readily,  and  burns  with  a  lively  yel- 
low flame,  but  requires  frequent  stirring  to  prevent  its  t  nkin?,  which  prevents  the 
ingress  of  aii  for  combustion.  The  principal  beds  ai  JSewcasile  aUurd  this  kind  of 
coal.  It  contain.^,  acconliiiL;  to  Thoinxui,  (aloiraciin^  the  eaithy  matter,)  CSubon 
S4-75,  Hydrogen  1 375.  Niirogen  5  25,  and  Oxygen  15. 

C9l«n»y  coal  has  nrach  Ihe  appearance  oreakinir  <!«>tl,  bat  is  devoid  of  the  property 
of  ■'Mficiiin!:  nnr!  rnkin::,  when  heated.  It  i«  very  frangible,  and  hrnrr-  in  ininineil, 
Ihcic  i.H  t:uu>ukiablc  waste.  Near  Bmninghain  the  ktss  in  niiiiiug,  iiicluding  the 
pillars,  ainount.s  to  two  third.s  of  the  whole.  O. —  1-265.  It  burns  more  rapidly  lhan 
caking  coal,  with  a  clear  yellow  flame.  The  combustible  pan  contains,  according  to 
Thomson,  Carbon  25  5,  Hydrogen  4  25,  Nitrogen  3*5,  Oxygen  L  It  teavei  about 
10  per  ( I  nt  of  n>lM  S.  It  ocean  al  the  Olasgowooal  beds,  and  received  iia  name 
from  its  lustre  and  beauty. 

The  apUni  €«al  from  the  same  region,  i.s  much  harder  than  the  cherry  coal,  and  i< 
hence  sometimes  called  hard  coal.  It  contains,  besides  9-&  per  cent,  of  earthy  matter, 
Carbon  21,  Hydrogen  1-75,  Nitrogen  1  75,  Oxygen  3  5. 

Cfnind  coal  has  a  dark  t.'iavi'-li  lilack  or  brownish-black  color,  a  larqr  ronclididal 
fracture,  and  receives  a  goi.Ki  polish.  It  takes  fire  readily,  and  huTn»  without  melt- 
ing, with  a  clear  yellow  ilame.  On  thl.<t  account  it  has  been  nsei  as  a  sttbslitnle  for 
candles,  and  hence  received  it"«  name.  This  coal  conJains,  nn  an  nvrrac'*,  about  11 
per  cent,  of  earthy  matter.  The  combustible  part,  accuiiUiiK  tu  Thoinson.  oon!»i.sts 
of  Carbon  8  25,  Hydrogen  2  75,  Nitrogen  175.  It  abounds  at  Lesmahn^o,  akHMit 
twenty  miles  from  Glasgow,  also  in  different  parts  of  Ayrshire,  where  it  is  made  into 
inkrtandx,  aanff4>oxes,  and  other  similar  articles.  JW  is  a  varietr  of  cannei  coal,  but 
is  blacker,  and  has  a  more  brilliant  hi«trc.  It  oi  ciii^  in  (I'laciK'd  pieces  in  clay, 
on  the  coast  ni  ai  Whittn  ,  in  Yurkshiie,  and  al  Ballard  Point,  and  eLscwbere.  It  is 
the  GocaUs  ui  Dioscuiides  and  Pliny,  a  name  derived  from  Ihe  river  Gaga^  in 
l^yiia,near  the  mouth  of  which  it  was  found. 

IVSMrf  «aal,  or  ligniu,  ocean  in  the  newest  formationB,  and  has  ail  the  atmetaia 
and  appMiaace  of  cavbotticed  wood. 
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The  NewcaMie  coal  mines  are  staied  to  employ  sixty  thousand  men.  The  priAci* 
pal  eoal  inine.s  of  France  are  those  of  St.  Etienne,  Muns,  Cbarleroi,  and  Uege.  Qtt- 

mnnv  is  nol  rich  in  cual  minr--:.  The  onh-  drpovit-  in  8wrdcn  orrtir  r>t  H6{efaneS| 
tear  Hclsinburg  in  Scniiia  rVorway,  Dcniuark.  and  Uu>sia,  sc-eia  to  be  etuirely  des- 
titate  of  coal  beds.  Suinc  nHiinir  ijuaniilics  arc  Imnul  in  the  Appennines,  in  Italy, 
la  Spam,  coal  occurs  in  Andalusia,  Arragon,  Estreinadura,  Catuoniai  Castile,  and 
tlie  Aiitarias,  but  in  qnantities  of  liitie  importanee.  The  only  coal  bed  in  Portugal 
which  is  worked,  is  situated  in  the  provinre  of  Reira.  ConI  is  al-o  abundant  in 
China  and  Japan,  in  the  island  of  MadaLMsrar,  in  Africa,  aud  i\ew  HciUand.  But 
nowhere  are  its  de|H)sils  moi  f  vxii  n>.ivc  and  nuint  iuii^  than  in  the  Unittd  SWtHi  It 
occors  extensively  ihronghout  the  middle  and  wesktem  suites. 


ANTHRACITE.  Anturax  LAPinn;*. 

Non-bituminout  Mineral  Coal,  JIf.  Glance  Coal.  Mine  ml  Carbon.  Blind  Coal.  C.i  iniriar  Coal. 
Kilkenny  Coal.  8un|cnkohle.  Glanzkohlc,  ff.  Antiirtixit, //«m.  Kohltiibl«Qd«, Anuuaciui,  i/. 

546.  It  presents  no  rcgulax  structure. 

H.=S^2*5.  G.»l*3— I-6;  1-52— 1-55, Pemuylvaiiia coal;  175, 
Rhode  Island  coal.  Lusire  sobmetallic.  JStreafc  and  Color  iron- 
black,  sometimes  ^rrnyish -black  ;  often  beautifully  iridescent. 
Opaque.   Fracture  conphoidal. 

It  consists  of  nearly  pure  caibon. 

The  foUowing  composition  of  specimens  from  Lebigli,  Penn.,  and  from  Rhode 
bland,  «»jr<  olttined  oy  Vanozem,  (Jonnial  of  the  Acad.  Nat.  Sc.  of  Fhilad.,  v.  17;) 


Oailioa  9(M  9(H»  77-70 

Water  6-6  4dO  670 

Silka  IS  2  14  8-50 

Alnmina  11  —  trace 

OxyA  of  Iron  and  Man?  0  3=99-2.  2  50=99  57.  TlOsslOO. 

It  bums  with  very  little  flame,  and  no  smoke  or  bitnminoas  odor. 

Ob8.   Anthracite  occnrs  principally  in  secondary  rocks ;  but  has  been  occasion'* 

ally  ob'^Tvcd  in  more  anricnt  slrat.i. 

h  occuia  ai  Konpsbcry  in  Norway;  in  the  trap  uf  Un'  Callon  Hill,  Edinbnrj^h  ;  at 
Kilkenny  in  Ireland,  and  in  s(  veral  paits  of  Wales,  wherr  it  is  <  all>'<l  M'/.s'i  mlm. 

RxtensiTe  detMtsits  of  anthracite  occur  in  Luzerne  Co.,  Peim.,  in  the  anthracite  re- 
gion, as  it  is  called,  of  the  Susqnehannah.  Its  length  is  between  siziv  and  sevens 
miles,  and  brradth  five  miles,  and  it  forms  a  kind  of  basin,  through  which  pass  the 
Su.squehannah  riv et  aiitl  Lackauanna  creek.  The  t  oal  iK*ciirs  throuphout  this  region, 
cropping  out  of  the  hills  and  appearing  on  their  sides,  and  (he  beds  being  nearly  liori- 
aonial,  they  are  worked  without  mtioh  downward  excavation.  The  layers  of  pure 
eont  are  sometimes  twenty  or  twenty  five  feet  thick,  and  the  excavations  appear  like  im> 
mrnse  caverns,  \^l^u.se  ro<)f>  at-'  Mi|ip(i!Trd  by  rni>rmo;i>  roliimns  of  coiil,  and  "into 
which  a  < nacli  and  six  mighi  be  driven  and  luuied  again  with  ease."  For  a  i>articu- 
lar  a'  ■  i  iirit  of  ihr-se  ma-rnifu  cnt  deposits,  reference  may  be  made  to  a  valuable  arti- 
cle 'on  this  subject,  by  Prof.  Sillimao,  vol.  xviii.  p.  306,  of  the  Amer.  Jour,  of  Sc. 
The  adjoining  counties  of  SchnylMIl  and  Lehirh.  also  abonnd  in  this  variety  of  coal. 
A  variety  is  foond  also  at  Poiismoutb,  Rhode  Island,  and  at  Worcester  and  Mans, 
held,  Ma.ss. 

Anthracite  is  now  very  generally  auplfiyed  as  fiiid,in  the  eastern  andnortheni 
parts  of  the  United  States. 

GEAPBITE.  PLWtAoo  scmptobu. 

niiomboiilal  Oraphite,  y.    Blnrkl  t  Til     I'Uiinhnfo.    Carburet  "f  Iron. 

647.  Primary  form ;  a  rhomboiiedron.  Secondary  form :  flat 
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six  sided  Uihles,  having  their  basal  ])lanos  striated  parallel  to  tlie 
alter aate  edges.  Cleavage  parallel  with  the  base  of  the  prism 
perfect   Commonly  in  inS>eddedy  foliated,  or  granular  masses. 

H.=l^2.  G.=2-08dl.  iMstre  metallic.  Streak  black  and 
shining.  Color  iron-black — dark  steel-gray.  Opaque.  Sectile; 
soils  paper.   Thin  laminie  ilexible.   Feel  greasy. 

It  it  composed  of  eatbon  and  a  variable  qvanli^  of  iron,  which,  aceoiding  to 
Thomson,  is  mechanically  mixed  with  the  carbon.  The  following  are  a  few  or  the 

analyse.s; — 

Feii«Bl*.        Bcnhollct.      ViamcUB.     Saamin.  Vanuxeok 
Carbon      Hi  1H>0  9»  96  94  4 

Iron  10  9  1  8  4      Oxyd  ol  Iron  14 

Oxygen      9^100.  — slOO.  — »100        Biliea  9M8>4. 

A\  u  temperature  it  bums  withmii  flame  or  smokr,  and  le.ivc^  a  portion  of 
red  oxyd  of  iron.  It  is  infusible  before  (he  blowpipe  both  alone  and  with  reagent«. 
It  is  abo  unaffected  by  aci&. 

Obs.    Graphite  (Kctirs  in  hrds  and  imbedded  mas«;e«  in  rfi'-mite,  gneiss,  mica  slate, 

Jrimitive  limestone,  aiul  ^^ray-wacke,  and  is  often  cuuiiectod  with  deposits  of  ci.al. 
I  is  al^o  mei  with  in  greenstone. 

A  remarkably  hue  variety  of  girapbile  occurs  at  Borrowdale  in  Cumberland,  in 
neats  in  a  greenstone  rock,  which  coDiititates  a  bed  in  clay  slate.  In  Glenstrathfar- 

rar,  in  Invernesshire,  it  1*orni->  m  sts  in  gneiss,  and  is  assoriated  with  garnet  At 
Arendal,  in  Norway,  it  is  found  m  quartz.  At  Craignan,  in  Ayrshire,  it  occurs  in 
coal  beds,  and  is  situated  in  a  layer  of  coal  between  two  layers  of  greenMone.  It  is 
mixed  with  anthracite,  and  forms  a  bed  from  three  to  six  feet  thick. 

Pbliatcd  masses  of  graphite  occur  near  Ticonderoga  on  Lake  Geoi^,  npon  Rog- 
er's R."  If,  associated  with  pyroxene  and  sphene.  Near  Ainiiy,  Orange  Co.,  N.  Y.,  it 
is  met  with  in  white  limestone,  accompanying  spinei,  Brucite,  hornblende,  dec. ;  also 
in  fittcks  Co.,  Penn.,  three  miles  frojn  Aiilcboro,  avsociatcd  with  tabular  spar,  pr- 
xoixene,  and  acapolUe;  and  one  and  a  half  miles  from  this  locality,  it  occurs  in  abund- 
ance in  slenfre,  at  Mansell's  black  lead  mine.  Compact  graphite  is  disseminated  in 
large  ma':se>  farming  veins  in  gneiss,  at  Sturbrid-<-,  Ma'-s  ;  at  Greenville,  L.  C,  as- 
socir.ied  with  sphene  and  tabular  .spar,  in  primitive  limestone;  at  Rossie,  St.  Law> 
rcnce  Co.,  N.  Y.,  with  iron  ore,  and  in  gneiss. 

Graphite  is  extensively  employed  in  the  manufacture  of  pencil.  Fnr  this  pnrpc.se 
it  should  be  perfectly  pure,  and  also  of  a  granular  strucinre.  In  the  niauufacture  of 
lead  pencils,  i'  i>  sawn  iniu  thin  slices  and  inserti-d  into  grooved  semicylindrical 
pieces  of  wood,  which  are  aAerwards  united  by  glue.  The  powder  formed  in  the 
process  of  sawing  is  mingled  with  snlphar  and  gum,  and  employed  in  the  manafiic- 
ture  of  an  inferior  pencil.  It  i.s  al«o  a  rood  material  for  criir  ibles.  on  aecdiint  of  its 
extreme  infu.sibility.  Varieties  which  are  too  impure  fur  pencils,  are  well  adapted 
for  the  manufacture  of  these  articles.  It  is  also  used  in  pcdishing  east  inm  grates, 
titoires,       and  for  diminishing  friction  in  heavy  machinenr. 

The  name  Madt  lead,  often  applied  to  this  species,  is  entirely  inappropriate,  as  it 
does  not  contain  the  least  particle  of  lead. 

The  name  of  this  .species,  graphite,  is  derived  from  j^fw,  I  write,  in  allusion  lo 
its  extensive  use  as  a  material  for  writing,  arising  from  its  property  leaving  a 
trace  on  paper. 

Oranhlte  does  not  eorreetly  belong  lo  the  class  Uypogaea.  It  is,  however,  here  ap- 
pended on  acconnt  of  its  dose  alUanee  to  coal. 
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ALUMOCALCITR 

44a  MasiT«. 

Q.=^n4.   streak  and  Color  milk-white,  iiu  iitiiii;.'  to  blue.    Praclure  conchuidal ; 

aniail  fragments  may  be  rubbtU  lo  puwdcr  between  the  iiiif^ens.    Adheres  slronffly  lu 

the  moistened  Hp- 
According  to  Kenten,  it  contains  Silica  86  6,  Lime  6  26,  Alumina  3-23,  Water 

4>=99  08.   It  yields  wafer  in  the  glass  tube.  Exposed  lo  heat  iu  the  platinnin  forceps, 

it  becomes  onaque  and  f^ray  colored.    With  borax  it  forms  a  colorless  prlass,  and  in 

salt  of  phosphorus  it  is  soluble  with  the  exception  of  a  skeleton  of  silica. 
Obs.   Oeetin  in  the  clefts  of  ironstone  veins  at  Eybenstock,  in  the  Erzgebirge. 

BreiihaujK  separated  it  from  opal,  with  which  it  had  been  onited,  and  to  him  we  wt 

indebted  lor  the  above  description. 


ANHYDROUS  SCOLECITE. 

amumUxu,  BMmg,  p.«r. 

449.  Oc '  iH  s  in  I  rystals}  hut  their  form  was  not  mentioned  by  NordenskiSld.  One 
cleavage  distinct. 

H.-06.   I^Mtrv  Titreous.   CMor  white.  Translocent.  /Vaefitr«  small  conchoidal. 

It  contains,  according  to  Nordenskiold,  Silica  5413,  Alumina  29  23,  Lime  15  46, 
Water  107— Before  the  blowuipe  its  comportment  is  similai  lo  that  of  sicole- 
Cite,  except  that  more  heat  is  required  to  fuse  it  imo  a  iclas>  with  soda. 

Obs.  Occurs  in  the  large  masses  of  ficapoliie  at  Ex!>by,  in  Finland.  It  was  taken 
for  scapoUte,  till  its  tme  nnture  was  determined  by  NorUenskiold. 


BEUDANTITE. 

X4*f.  Add.  «r  PbIL  U  mt.XL.  IW. 

450.  Primary  form:  an  obiiise  rhomb  .hcdron  ;  R  :  R=^92o  30'.  S'ranfhmt  forvt: 
the  primary  with  the  vertical  angles  truncated,  ftg.  13,  PI.  11.    Chm-a  i:i  parallel 

■^J'k  »•  .....    ^.   .     ™  . 

H.=4 — 4'5.   /.//5/'v  rpsiiions.    .^^r^-ffi- Errrenish-gray.   C^tor  black.  Translucent 

in  thin  fragmenth,  and  deep  browu  by  transmitted  light. 

Wollaston detected  in  it  only  the  oxvd>  of  lead  and  iron 

Obs.  It  was  found  at  Horhausen  in  the  district  of  Nassau,  on  the  Rhine,  and 
named  by  Levy,  in  hcmorof  F.  9.  Boiduit. 


Digitized  by  Google 


446 


DBSCRfPTIVB  MINERALOOT. 


BLACK  COFPBR. 

JJlack  Oxyd  of  Copper,  71.  Copper  BIsck,  J.   Black  Copjx  r,  r.   KupferMrhwar/,  IT. 

451.  Divvt'uiiualed,  or  coiUiuK  oiher  copper  ores,  ia  sliiuiug  botryoitial  concreiioius, 
or  dull  friable  masses.  Color  black  or  brownbh-black.  Fria^l«,aiid  soils  the  fiiig<etB. 
Befoft;  the  Uowpipe  ii  is  inftisible.  WiUi  borax  it  affords  a  greenish  slag. 
OvR.  It  occnrs  in  most  of  the  Cornish  mines,  particnhirty  at  the  Carravat  and 

Zincrert  mines,  an  tiinpaiiyinir  ropjxT  pvritr>,  \  itrt-oii';  copper,  and  olher  oresof  thftt 
some  metal,  and  probably  results  Irom  tiie  decompositiun  of  &ome  of  them. 


BOLTONITK 

4S&  Oeenramassire;  structure  coarsely  granular.  Cleavage pnUfiittdaei  in  <mie 
direction ;  in  two  others  oblique  to  the  first  indistiBCt^but  indicating  an  dbUque  rhoin- 

boidal  prism  as  the  primary  lorm. 

H.- 5 — 6.  G.-  J  s — vJ  'J.  />ii5/rf  vitreous  8/rc'/yf  white,  o/or  bluish-gray,  ye  1- 
iowish-^ray,  wax-yellow,  yellowish- white.  The  darker  colon  turn  yellow  on  expo- 
sure.  Trsiisnarent—4ranslnceDt.   Fracture  uneveiL 

nt'foro  tlir  Vl.iu-pipc.  per  .v,  it  is  bleached  and  rendered  tiinqparent,  bat  is  infasibk. 
With  borax  ii  luiuis  a  irau^parcnt  glass. 

Ods.  Boltonite  is  disseminated  through  the  white  limestone  tit  Bolton,  Ma.ss.,  and 
has  also  been  observed  in  the  neighboring  quarries  of  Boxborough  and  Littleton. 


CHLOROPOSITE. 

453.  Massive,  in  Mnall  grains  from  the  size  of  a  nidi^h.{W«d  to  that  of  a  pea  ;  •^ome* 

timo><  hullou-.  Tran.«iparciit,  and  of  a  pi<tarliio-t:r.-<  ii  cilor:  soon  becomis  brnstTi 
and  black  and  opaque,  like  i>ieatite,  on  exfut^ure  to  the  air.  Brittle,  h'rtuiuic  cou- 
choidal  or  earthy. 

It  consi.st^  principally  of  Silica  nnd  Iron,  with  a  little  Alomina.   U  undergoes 

scarcely  any  change  under  the  blownipe. 

Obs.  This  siihslaiicc  was  fouiul  ny  Macriillo'  h,  iiiib-  !  !  in  basalt  ur  anivsrda- 
loid,  at  Scuirmore  Glili,  in  the  i^^land  of  Rum,  and  in  Fii»  shiie.  It  iias  lately  been 
ctoerred  in  a  basaltic  dyke,  near  the  Coquet  water  in  P«ui  ihuiub>-i  laMd  Bf  sone 
mint^ralogists  it  is  oonsideied  a  varieQr  of  serpentine,  and  by  others,  decompoeed 
olivine. 

DAVlDSOIilTE. 

454.  Frimarf  form  s  an  obHqve  rhombic  prism ;  M :  M=s94^,  P :  M  about  100^} 

the  planes  were  too  roneh  for  accurate  me.Tsnrrmrnt.    CUaratie  pnrallel  to  M. 

H.^^G  5.    G.=2  3lj-JSi.    CUvr  grcenish-vellow.    TranslucfUt.  Buttle. 

It  contains  Silica  66-59,  Alumina  32  12,' Water  1  .W- 100  01.  Inf  asible,  per  se,  be- 
fore the  blowpipe.  With  soda  it  fuses  imperfectly  into  a  white  enamel.  With  borax 
ft  aflfords  a  transparent  colorless  gla.s$,  harinsr  a  .silica  skeleton  in  its  centre. 

0ns.  This  species  was  dis.  ovin  d  by  Di  Davidson,  of  Aberdeen,  in  the  gran- 
ite quarry  of  Rubiidaw,  near  Aberdeen,  where  it  constituted  a  detached  mass  in 
granite. 

ERLAMITE. 

SdiwiinM^  ioara.  of  Cbaa.  TO.  7S.  Xrtta,  L. 

45.^).  ^fassive;  compact,  or  in  small  and  fiuf-  granular  distinct  conoretioos.  SlfUC- 
tlue  di3lincily  crystalline,  but  no  ivgular  cleavage  has  been  observed. 


Digitizca  by  Gdo^Ic 


6UPPLBMSNT.  447 

H.»5.  G.— 3  31.  iUutre  feebly  shining  or  doH.  (SfreoA;  white,  shining  with 
a  resinous  lustre.   C«I»r  light  greenish^gray.  Fra^rt  wmetiiiies  foliated  ;  oAea 

splintery. 

It  coiitain>,  accoidiuf;  to  Gmclin,  Silica  5316,  Alumina  14  03,  Lime  H  39,  Sixla 
2  61,  Magnesia  5*4*2,  Oiyd  of  Iron  7"14,  Oxyil  of  Manganese  0  64.  It  t  ii-^^  l  eadily 
in  the  blowpipe  flame  into  a  slightly  colored  transparent  globule;  with  borax  it 
forms  a  clear  greenish  glass. 

Ops  Erlaniitf  was  (ii<  ■  •rrrc  1  hy  Breiihaupt,  in  the  Saxnn  Entgebirgc,  forming 
a  part  of  ihe  oUlesi  gntiss  iormaiion.  it  is  staled  to  resemble  Qehlenile,  out  by  !>ome 
is  considered  a  mechsiiiCRl  mlitore.. 


FULLERS'  EARTH. 


456.  Msssive;  impalpably  granular. 

H.r^l  G  1^1— 2  .').  hull.  C<;/flr  p^ra\*,  M-hitc,  jjrccnish-gray,  opaque,  or  feebly 
subtranKlncent.  Fracture  uneven  or  eaiih^'.  Fetl  soapy.  Adheres  very  slightly  to 
the  tongne.  lUb  to  pteees  in  watei ,  and  forms  a  paste  which  is  not  plastic. 

It  possesses  die  peculiar  property  of  absorbing  oleaginous  and  greaqr  matter^  and 
hence  is  used  in  cleaning  woollen  cloth. 

It  probably  varies  rmi'  !>  in  it^  r,im]i(>,iiii.n.  Dr.  Tliiniistiu  fives  the  following  as 
the  consiitucuis  oi  uue  ol  iUs  vaiu  tit  s.  wliicli  luida  .Npeciftc  graviiv  of  4" 448;  Water 
'2ri  \):),  Silica  1100,  Alumina  23  (»'>,  Lime  4  (H,  Magnesia  2,  Protoxvd  of  Iron 
lOOOy.  Another  mineral,  from  Matfdalen  Island,  in  the  Gulf  of  St.  LaM  rence,  has 
been  analyzed  by  Di.  Thuui-son,  QMin.  i.  247,)  possessing  analuijn>«is  properties; 
opaque  .  may  be  scratched  by  the  nail;  texture  earthy;  tUiil ;  specihc  gravity  2517. 
its  composition  was  found  to  be  as  follows :  Silica  47*65,  Peroxyd  of  Iron  20-50,  Alu- 
mina 17-70,  Lime  3*90,  Water  11-05^-10.  la  England  it  occurs  at  Nolfield  in 
Bari«y,  and  in  other  places. 


HUMBOLDTILITE. 


457.  Prim.try  form:  a  right  -ijii.ire  prIsm.  Steondatf  form:  the  primary  with 
the  lateral  edges  trtmcated  or  beveled. 

Hard  enough  to  scratch  ghiss.  O.— 3*101.  Liuirr  vitreous.  C^J^rbrown;  slightly 
yr!lnwish,nr  greenish-yellow.  Translucent,  and  in  thin  huniim  transparent.  #V«c> 

iurc  cuuchoidal. 

It  contains,  according  to  Monlicelli  and  Govelli,  Silica  5416,  Lime  31'67,  Magne- 
sia H  iS^t  Alumina  0-50,  Peroxyd  of  Iron  2-=97-16.  it  fuses  before  the  blowpipe  with 
eflervescence,  but  without  forming  a  globule.  With  borax  it  Aises  into  a  tranqta- 
rent  glaivs.  With  salt  of  phosphnnis  or  siwla,  it  fiisj^s  with  extreme  ditrieiilty  into  a 
brown  opaque  enamel.   Pulverized,  and  treated  with  nitric  acid,  it  gelatinizes. 

Ow.  It  occurs  at  VesuTtnSi  in  lava,  and  was  described  and  named  by  MonticeUi 
and  Covelli. 


^  HYDROUS  ANTBOPEYLLITE. 


468.  Strut  lufp  columnnr  ;  rlivprwing^scopiform;  fibres  separable,  brittle,  inelastic. 
H.==25.    G.=291I.    Lustre  Mlky.    Color  green isli  yellow.    Opaqne.  Sectile. 
Aelsoft. 

Thomson  obtained  for  its  constituents,  Silica  54-98,  Magnesia  13-376,  Peroxyd  of 
Iron  9  832,  Protoxyd  of  Manganese  1-3,  PotaA  (»'8M,  Alumina  1 9G0,  Water  11-448 

=99  200. 

Oss.  This  mineral  was  received  by  Dr.  Thomson  from  Dr.  Torrey,  of  New 
Yorkt  and  described  by  Um  as  above. 
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DB8CRIPTI7E  MINBRALOOY. 


KNE&ELITE. 

469.  Massive.    Suit'ace  uneven  and  icl hilar. 

Bard.  Q^-tl.  Lustre  glistening,    c  .  r  gray,  snotteddliij-while,  red»  brovB, 

aud  g^reen.   Opaque.   /Yoctaresabconchoidal.  Brittle. 

It  contains,  according  to  DSbereiner,  Silica  32  5,  Protoiyd  of  Iron  32,  Protoiyd 
of  Manganr-r  Ii  is  u.  .i  ulii  rt  d,  per  $0^  bf  tint  blowpipe.  With  bonu It  fuses 
readily  into  a  dark-oiive  green  p*_arl. 

Obs.  This  mineial  was  received  by  D$bereiiier  Ihtm  Major  VoaKncMi  after 
whom  it  ia  named,  list  locality  is  anknowii. 


MONAZITE. 

BnitJumftj     330  and  330.  Meaitw,  ITrvfAe,  Ana.  fMU  M  nv.  s.  187. 

( r>o   Prinirt ry  /oHH ;  an  obUqiw  rlioiiibic  prism ;  M :  ll^fto  96^,  P :  M^WOp,  aa 

measured  by  Brooke. 
B.^,  G.-^l  88— 4-939.   Ltutr*  virieous,  weak.  Streak  reddisb.white.  CM»r 

brown,  or  smoky-red, 

In  a  white  heat,  before  the  blovt^iipe,  its  edges  are  rounded,  and  the  color  becomes 
gre<'ni>li-v<'llo\v  Oil  i-liar'  oal,  u  ith  carbfmate  of  '(h!,i  and  hurax.  it  iusr^  easily 
wilJx  effervescence  la  Ihe  reducing  ttame  into  a  dark-yeilow  liead,  which  becomes  of 
a  light-yellow  on  cooling,  and  by  framing  is  rendered  opaque.    With  salt  of  phos- 

Ehnrus  in  the  oxydaling  flame,  it  fuses  readily  into  a  bead,  which  is  yellow  while 
ill,  but  on  cooling  becomes  yellowish-green  and  muddy.    From  the  above  reactions 
it  is  cvid'  iit  that  nii'iiazite  contains  uranium,  combinH  with  some  oarth 

Obb.  This  miaeral  wa.1  brought  Ly  Fiedler  from  the  Uralian  mountains.  It  oc- 
ean near  Slatomt,  associated  with  llesh-red  feldspar,  imbedded  in  an  extensive  bed 
of  granite. 


PELOKONITE. 

HicAirr,  I'.v'cuiKlort'rt.  Aniialen,  XXI.  i'JO. 
461.  Ha^  ui>i  been  observed  ifi  riyssals. 

H.=3.  G.=2\>b7.   L.u5/r<;  vitreuus,  weak.  filTredk  liTer*brown.  CM»r  Mackisb- 
blue.  Opaque.  Nocture  concboidaL 
Contains  Phosphoric  Acid,  with  the  Oiydsof  Iron  and  Manganese,  and  some  Cop 

per    It  dissolves  easily  in  murinri'  acid,  lesi  easily  in  nitric  acid.  The  muriatic 

acid  solution  has  a  pistachio-green  color. 

OiMf.  Occurs  in  Chili,  awociated  with  malachite  and  chrysocolla.  lis  name  is  de- 
rived from  n)m.  hrnvn,  Kwtt,  powder,  in  allusion  to  the  color  of  the  streak,  by  which 
character  it  is  distinguished  from  cupreous  manganese. 


PIMEUTE. 

40S.  Massive ;  earthy. 

H.  under  3.  Dull.  Cohr  apple-green ;  yellowish.  0|>aque.  Soft  aud  greasy  to 
the  tovch.   Frmctnre  earthy. 

It  conUitis,  according  to  Klaj  ioth,  Oxyil  of  Nickrl  1')  tlO,  .Silica  35'00,  Alumina 
510,  Water  37  93,  Magnesia  2 -^i,  Liuu-  0  40=96' 3<i  Bclore  the  blowpipe  il  does 
not  fu.se,  but  ass'iriics  a  scoriaceous  appeararn  on  (In  rdges,  and  becomes  dark-glSy. 
With  borax  il  yields  a  vi(jlei-colured  globule,  in  which  the  nickel  is  reduced. 

Obs.  Accompanies  chry^^prase  at  Ktwenutz  and  Glaswndorf,  in  Silesia,  and  in 
New  Fkne,  Vermont. 


Digitizca  by  Gdo^Ic 


■VPPLBMBNT. 


449 


PYROPHYLUTE. 

563.  Amorphous;  stmctttre  ndiaied}  an  indictiiicl  nctangalar  clcamife.  Liidn 

pearly.    Colcr  white. 

According'  lo  Hcnnann,  of  Moscow,  (Poggendorfs  ^nnalcn,  xv.  592,)  it  contains 
Silica  59  79,  Alumina  29-4€,  Magnesia  4,  Peroiyd  ot  Iron  18,  Water  5  62-=llK^67. 
Before  theUowpipe,  per  se,  it  swells  up  and  spreads  out  in  a  fan-like  shape,  and  in- 
creases  to  t\rcnly  times  its  forniL-r  bulk.  TiiL-  swollen  ma«5  is  infnsiblp.  With  car- 
bonate of  soda  it  mt'lu  iuto  a  clear  yellow  gla^.  With  salt  ol  phosphorus  ii  fuses 
into  a  colorless  glass,  leaving  m  tUica skeleton.  Heated  wiih  aitfale  of  cobak  tt  as- 
sumes a  fine  blue  color. 

Obs.  Occms  in  the  UraUaa  moantaiiii^  between  Pyschmimkand  Beiesof.  It  was 
formerly  eonaldend  a  radiated  talej  Imt  is  pecnUar  in  ila  oaaqpormient  before  tlie 
blowpipe. 


RAPHILITE. 

564.  In  divcr?in^  acicular  cry^als.    Nfpdles  or  fibres  easily  separable. 
Hi^B=3-75.  G.— 2        Lustre  between  glaitf>y  and  silky.    Color  white,  with  a  shade 
of  bluish-green. 

It  contains,  according  to  Thomson,  (Min.  i.  153,)  Silica  56478,  Lime  14-750, 
Alumina  6160,  Proto  wd  of  Iron  5  3^  Protoxyd  ol  Manganese  0-449,  MagBfsfa 
6-451,  Potash  10-53H,  Moisture  0-5==99-708.  Before  the  blowpipe  it  becomes  opaque 
and  white,  and  the  extremity  of  the  fibre  is  rounded  off,  but  does  not  fuse  into  a  glo- 
bule. With  carbonate  of  soda  it  fuses  slowly,  and  with  eflVrvesccnce,  into  a  trans- 
lucent white  glass.  With  borax  it  luelis  into  a  tran«?pareiil  colorless  glass,  leaving 
silica. 

On.  Occurs  in  the  township  of  Perth,  in  Upper  Canada.  It  was  described  and 
analyzed  by  Dr.  Thomson ;  and  also  named  from  f^(,  a  needle,  from  the  structure  of 
the  mioeiaL 


Emvunt  and  Holl,  Ccmtintcatlon  relaliw  tn  a  Geolog.  Survey  of  New  York,  Feb., 

566.  Primarif  form :  an  oblique  rhombic  prLsm  ;  M :  'blLmJd6'^  and  94'^,  e.g.  P :  M 
t^\W*Vy.  CSmfg*  parallel  with  P.  hnftrftct  ct^slaXL%xeAitm»i  atmetare  some- 
what granular;  particles  strongly  coherent. 

H.=3  3 — 4.  G.— 2-874.  CoiUjr  while,  or  yellowish-Avhite ;  sojne  varieties  present 
a  dark-sl.ue  coUir,  owing  to  an  intcrmtxiurc  ol  foreii^n  matter.    Fracture  uneven. 

Before  the  blowpipe  it  fuses  with  dilficulty  into  a  white  enamel.  With  nitrate  of 
eobalt  it  asMtmes  a  pale  fleslMvd  eolor. 

Orj^  Thi.s  species  occurs  in  Canton,  St.  Lawrence  Co.,  N.  Y.,  forming  irregti- 
lar  ui<Ls.ses  in  primitive  lim^one.  It  has  the  unctuous  feel  of  iOeaiite,  but  is  of 
superior  hardness.  In  crystalline  form  it  resembles  pyroxene  ;  but  it  differ^  from 
this  species  in  its  hardness  and  «3>ecific  grairiqr.  It  was  mimed  in  honor  of  the  Hon. 
Stephen  Yaa  Rounlaar. 


RETLNALITE. 
566.  In  amorphous  masses,  rescmblina;  lumps  of  resin. 

H.h3'75.  G.ss3'493.  i^tj/re  resinuuM,  shining.  Co/or  brownish-yellow.  Trans- 
IneeuL  Prodmn  qtUntety. 

It  contains,  according  to  Dr.  Thomson,  (Min.  i.  901,)  Silica  40  55,  Magneria 
18-856,  Soda  18  838,  Peroxyd  of  Iron  0^690,  Alumina  0  3,  Water  20=99  158. 

Obs.  This  mineral  was  received  by  Dr.  Thomson  from  Dr.  Holmes,  of  Montrtal; 
its  locality  is  at  Grannliei  L.  C.  It  was  considered  a  variety  of  serpentine. 
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DESCBIPTIVS  HitfS&ALOOY. 


80BDAWAUT& 

Kurdcnsktuld's  Didrng,  p.  86. 

667.  Massive ;  no  traces  of  cleavage  apparcat. 

H.=2  &— 3.   a.='2-53— 2-58.    Z/its/nr  vitreous.    Stnnk  \ivettltOWn,  CU^rgaj* 
iah  or  blnish'black.  Opaque.  Frmetwt  concbaidML  Brittle. 
It  conuffu',  accordinfr  to  Nordenskiold,  Silica  49*4,  Almntea  IS'6,  PeroTyd  of 

Iron  IH  17,  M.itrnesia  10  07,  Phosphoric  Acid  2  f^i,  Water  4  3S^98  0~V  F!' fore  the 
blowpipe,  alone,  it  isdithcuitly  fii>il)k>  mto  a  lilackibh  globule.  With  borai  it  iorms 
a  ^reeu^laat.  With  a  small  quantity  of  soda  it  fuses  into  a  blackish-green glaw; 
with  a  lurger  qtiantitf  into  a  slag,  it'  is  panly  soiaUe  ia  muriatic  acid,  it  beeomaa 
reddish  on  expostire  to  the  atmosphere. 

Obs.  Fiirin>  tliin  layers  .m  Lciiiinoii  trap,  m>ar  llio  town  of  Sordawala.  in  FIiiLind  j 
at  Bodenmaiii,  in  Bavaria,  it  is  associated  with  magnetic  pyrites.  It  resembie^s  p it- 
coal  ia  appeanuice.  NordenskiSliI  lim  deacribed  and  analysed  it 


TEBKNITE. 

JBmmh,  Om— wafcartaa tulaaftio a Otol<|. Bumf  «t  1km Toi/ktUKI* 

568.  CUttvage  partlMto  the  aidea  and  dianMiab  of  a  right  square  prba. 

H.=2.  G.=253.  Imilieikiiit,  pearly.  CMtfryeUoiriab-wMieiOrpaleydknrtth- 

green.  Fragile. 

In  the  exterior  flame  of  the  blowpipe  it  is  immediately  converted  into  a  white  en- 
amel i  ia  the  interior  it  fuses  with  ebuilitkm  into  a  ponraa  giaas.  With  nitrate  of  cobalt 
the  enamel  aai«nnie»  a  lively  blue  color. 

Obs  It  or  tirs  in  a  vein  about  an  inch  wide,  iraversinp  grantilar  caT^  natt  ,  f 
lime,  in  Antwerp,  St.  Lawrence  Co.,  N.  Y.  Its  name  alludes  to  iu  charactexisuc 
fi«gUi^,  and  is  derived  from  the  areek  r^w,  tender. 


TRIPOU. 

569  A  meehanical  mizmre  of  aa&d  and  day ;  aecocdfng  to  Bnehols  and  Baiae, 

it  contains 

Silica  81-0  90 

Alumina  15  7 

Oxyd  of  Iron  8-0  3 

Snlphnric  Add  35 

Water  6rO^,  B.  —..lOD,  H. 

It  occurs  massive,  of  a  yellowish-gray  color,  a  meagre,  and  somewhat  roughAel, 
bat  does  not  adhere  to  the  longoe.  It  imbibes  water,  by  which  it  is  sottened.  iVlien 
bnrat,  it  beeomes  quite  hard.  It  oceurs  near  Prague,  in  Bohemia :  in  diluvial  bais 
at  Aubcrg,  in  Bavaria,  and  many  otlier  places.    It  is  need  in  polianiOK  HMStallie 

facet>,  and  uccasionally  in  maicinig  lorms  lor  ca^tting. 


WEBSTERITE. 

AlaadalM.  muta.  TrinJpiwuof  AJiuniaa,  7«m. 
810.  Renlform,  massive  j  impalpable. 

H.-i:>— 2.    Yields  to  I  he  nail     G.  =  l  GGOG.  dull,  earthy.    St  re/ji  white, 

a  laUe  glimmering.  Col4>r  white.  Opaque,  fyacture  earthy.  Adheres  to  the 
tongue,  and  is  meagie  to  the  touch. 

It  contains,  according  to  Stromeyer,  (Untemtchungen,  p.  99,) 
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Sulphuric  AcW  23  370  23  365 

Alumina  9»-9SS  30^363 

Water  46-769=100.  46-397»s99-964. 

It  fuses  with  uiiiiculty.  It  is  easily  soluble  in  acids  without  effervescence.  It  ab- 
sorbs  water,  but  does  not  fall  to  pieces. 

Oaa.  It  occurs  at  Newliaven  ia  SusseZj  in  reniibrm  and  botiyoidal  connectioiis, 
imbedded  in  femigliioas  dMy,  which  mftoa  the  chalk  strata ;  abo  in  rinihur  cir- 
cum^taoces  at  Eponay,  in  fianoe,  and  In  plastic  day  at  HaU£,  on  the  Saale,  in 
Prussia. 


571.  Reniform,  mootlj  wlthioat  a  regular  strnctore }  the  noaller  pieoes  are  •oni»> 
limes  foliated.  « 
Scratches  glass,  bat  is  scratched  %  ated.  Q^mJi-OOB.   iMtn  between  pearly  and 

waxy.    Coli>r  a.sh-;?ray,  slijjlilly  brownish.    Scarcely  translucent. 

It  contains,  acconiiUg  to  Wachtineister,  Silica  59  69,  Alumina  91'70,  Maguesia 
8  99,  Protoxyd  ol  Iron  143,  Proloxyd  of  Manganese  I)  63,  Potash  1  10,  Soda  0-68, 
Ozyd  of  Zinc  0^3,  Water,  with  a  UtUe  Ammonia  3  aOt=slOO-7a.  Beibre  the  blow- 
pipe it  becomes  pnre  white,  and  iVises  on  die  edges;  With  borax  it  ftues  slowly  into 
a  colorless  t^lass. 

Obs.  This  species  occurs  in  Erik  MaU's  Mine^  at  Pahlun,  thinly  scattered  in  a 
dilorite  slate,  In  renifom  masses^  about  the  eiie  of  a  hasdmit ' 


WOLCHONSKOITE. 

573.  Amorphous.  Streak  bluish-gieen  and  shining.  Color  bluish-green,  passing 
into  grass-ifreen.  Dull — shining.  FYel  resinous.  Polished  by  the  nail.  J-Vactwre 
subcunchoidal.    Adheres  slightly  to  the  tongtie.   Exceedingly  Iragile. 

It  contain.*!,  according  to  Berthier,  (Mem.  ii.  963,)  Green  Oxyd  of  Chromium  34, 
Perozyd  of  Iron  7  2,  Magnesia  7'3,  Silica  27-2,  Waier  23-3=98  8.  In  water  it  611b 
lo  pieces;  after  bein^'  dried  a^aiu,  it  is  not  atrecicd  by  moisture.  When  calcined 
in  a  pla'inum  crucible,  it  loses  3'2  per  cent,  of  its  weight,  and  a-ssunics  a  brown 
color,  like  that  ot"  burnt  c(<lT'ee.  It  trelatini/cs  with  hot  and  conceiitraled  nxuriatic 
acid,  in  which  one  half  the  chromium  is  dissolved,  the  rest  remaining  in  nntfiyi 
With  the  silica. 

Ob«.  This  species  occurs  on  Mount  JessmicLski,  in  tbi-  r>i  hnn' Irvrin  circle,  in 
the  Perm  government  of  Siberia  ;  it  was  discovered  ana  named  by  Hammerer.  It 

is  so  extrwKiely  finglle  as  to  fhU  to  pieeea  with  the  slightest  blow. 


ZEUXITR 

Thomson,  Miner.nlogy,  1.  .120. 

&T3.  In  small  rectaogulai  prismatic  crystals,  promiscooosly  arranged  j  loosely 
e<Aierent 

H^4-25.    Gi^3  051.    LuMrr  vilnf.u.=;,  cliTtcning.    Color  faiown,  wllh  a  dight 

shade  of  green,  when  viewed  in  mass.  Opaque. 

li  ( mains,  ar(u>rding  toThoiusou,  Silifa33  IH,  Alumina  3 18-18,  Protoxyd  of  Iron 
63-01,  i^e  3  456,  Water  5-28=99  074.  Before  the  blowpipe,  in  a  gla»  lube,  it  gives 
oat  water,  and  emits  an  odor  which  may  be  termed  bltununoos.  Color  deepened  by 

the  blowpipe,  and  the  edpes  of  the  crystals  rendered  of  a  scoriaeeotM  appearance. 
With  carbonate  of  soda  it  forms  readily  an  opaque  bollle-green  gla.ss.  With  borax 
it  effervesces,  and  forms  a  very  dark  brown  glaiis. 

Oh.  It  occurs  in  the  Hoel  Unity  Mine,  three  miles  east  of  Redntfh,  in  Cornwall, 
and  is  hence  nuncd  by  Dr.  Thomsaa  from  ((v(i(,  wtimt. 
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ZURLTTE. 

JHonticeUt,  Miflertlogia  V»uviftaa,  ^ti. 

574.  Occurs  in  leii|;theQcd  rectimgular  four  sided  piisns.  occasionally  with  iheir 
lateral  ed^  replacea.    Cleavage  indistinct.   Sumoe  of  ine  crystals  rough ;  oAat 

wiih  a  wliite  coaiinp 

11.  about  6.    G— !5'-27.    Lust  re  roinons.   Co/or  aspara^nis-g^roLn,  inclining  to  tjray. 

Soluble  in  uitric  acid,  partly  with  effervescence,  forming  a  yellow  solution.  Infu- 
sible, fftr     before  the  blowpipe.   With  borax  it  forms  a  olack  glass. 

Ons.  Thp  onlv  known  locality  is  YeMivin<;,  where  it  occurs  generally  in  lar^e 
di.Ntiuct  crystals,  and  IS  associated  with  calc  spar,  6m;.  It  was  discovered  in  IbiO, 
by  Ramondint  Its  naina  was  proposed  in  c<»npliitieiil  to  th«  Neapolitan  minitfer, 
SigZttrio. 


The  fullovingare  addUional  figares  of  the  speeicsEnclase,  Chabasile,  and  Brittle 

Silver  Ore : 

BfluleBttMtOpa. 

p.aBw  p.9as.  p  417. 
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APPENDIX  A. 


MATHEMATICAL  CftYSTAUOG&APHY. 


The  following  conrise  treatise  on  Mathematiral  Crystallography 
is  an  abstract  of  a  v<  extended  and  elaborate  work  on  this  sub- 
ject, in  the  German  language,  by  Dr.  C.  F.  Naumann.*  Occasion- 
al explaoations  have  hom  added,  and  also  smne  genendizatioDB 
of  facts  which  have  reduced  the  space  it  would  otherwise  ocCQjijr. 

The  methods  of  calculation  introduced  by  the  Abhe  Hauy  were 
founded  chiefly  on  the  principles  of  plane  trigonometry.  His 
system  was,  therefore,  mostly  destitute  of  general  formulas  ap- 
plicable to  every  variety  of  solid.  The  application  of  the  prin- 
ciples of  Analyncal  Geometry,  affords  a  much  simpler,  and  al  the 
same  time  a  more  general  method  of  calculation.  This  applica- 
tion was  first  made  by  a  Gemmn  mineralogist,  Chr.  Samnel  Weiss, 
whose  principles  were  similar  to  tliose  which  have  been  adopted  by 
IS'aumaiui. 

Guided  by  the  prineiples  to  be  developed,  our  knowledge  of  the 

angles  of  crystals  may,  in  most  instances,  be  based  on  the  sure 
principles  of  mathematics^,  instead  of  separate  measurements,  which 
from  the  want  of  smoothness  or  lustre  in  the  surface,  are  more 
often  (juite  doubtful  than  correct.  The  detemunation  of  a  single 
angle  m  a  diametric  or  tetraxonal  solid  is,  in  some  instances,  snll- 
cient  for  ascertaining  every  angle,  interfacial  or  plane,  that  the 
solid  contains ;  and  in  the  monometric  solids  not  even  this  datum 
is  required. 

A  knowledge  of  analytical  geometry  being  a  necessary  prelimi- 
nary to  a  Ml  understanding  of  this  subject,  it  will  be  first  con- 
aidoed. 


•  Lelirbach  der  reinea  und  angewaivdten  KryAalloffraphie,  von  Dr.  Carl 
Friederieli  Navmiui ;  ia  zwei  Btndca,     nit  99  Kiipfeitafeln.  Leipzig,  1830, 

App. — A 
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ANALYTICAL  GEOMETRY. 


CHAPTER  L 


THE  SITUATION  OF  A  POINT  AND  LINE  IN  A  PLANE. 

1.  P  being  the  given  point,  draw  from  it, 
Co  YO  andXO,  and  parallel  to  the  same,  the 
lines  Pm  and  Pn.  As  th<  rc  cnn  be  but  one 
Pm  and  one  Pn,  thus  drawn  from  the  point  P, 
the  position  of  this  point  is  evidently  deter-  _ 
mined  when  Pm  ana  Pn  are  known,  JCO  and 
YO  being  supposed  to  hv  a:iven  in  position. 
So  also  any  |K)int  is  similarly  det«:riiiiiH'd  whon 
in  like  manner,  its  situation,  relative  to  two 
lines  given  in  position,  is  known. 

The  two  different  kinds  of  lines  which 
have  here  been  used,  in  the  determination  of  ft  point,  and  which 
are  of  like  importance  in  all  calculations  on  this  subject,  have 
received  peculiar  names.  XO  and  YO,  or  ns  extended,  A'A"'  and 
y  y,  are  termed  nxrs,  jis  they  are  the  fixed  linos  lo  which  all  other 
lines  are  referred.  Pm  and  Pn  are  called  the  coordinaltJi  of  the 
point  P ;  those  parallel  to  one  axis,  XJC,  are  designated  by  the 
letter  and  tliose  ptu-allel  to  Y  Y',  by  tlie  letter  y.  In  like  man^ 
ner  the  axis  XX*  is  termed  the  axis  of  j-,  the  coordinates  r  hein^ 
iu  tliat  direction  ;  and  for  a  like  reason,  the  axis  Y  Y'  is  denomi- 
nated the  axis  of  v.  The  axes  bisect  each  other  in  the  point  O, 
which  is  termed  the  centre  or  origin.  If  the  point  P  were  moved 
towards  m,the  line  Pm  would  decrease,  and  fioially  would  become 
equal  to  0;  and  then,  if  contintied,  would  increase  on  the  opposite 
side  of  the  axis.  If,  therefore,  the  sigfn  4-  i.s  applied  to  Pm,  the 
si^n  —  should  be  applied  to  P"'m  \  anB  so  generally,  if  lines  above 
y  Y  are  +,  those  below  will  be  — :  so  also,  if  lines  to  the  n^ht 
of  XX*  are  —  those  to  the  left  will  be  It  follows^  hence,  that 
nO,  or  the  distance  of  any  point,  as  n,  in  the  axis  of  from 
may  equal  i  n  ;  and  mO~  ±b,  desigiiatin^  ;?  O  and  m  O,  by  a  and 
b ;  that  is.  the  point  n  may  he  at  equal  disuuK  es  either  above  or 
below  the  origin  and  the  pomt  m,  either  to  tiie  right  or  letl  of  it. 
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Likewise  the  coordinates  of  P  in  each  of  the  quadrants  will  be 
as  follows : 

in  XY,  +Pn,  +Pm.  in  XY',  ~Pn,  -\- Pm. 

in  X'  Y',  —Pn,  —Pm.  in  X  Y,  +Pn,  —Pm. 

The  inclination  of  the  axes  may  be  either  rectangular  or  oblique, 
and  in  the  one  case  the  system  of  axes  is  termed  the  Rectangular ^ 
or  Orthometric  System^  and  in  the  other,  the  Oblique^  oxClinomet- 
ric  System. 

I.  RECTANGULAR  SYSTEM  OP  AXES. 

2.  The  distance  of  a  point  from  the  origin.  P  being  the  given 
point,  its  distance  from  O,  the  origin,  is  PO=vp;n'+OTO'.  (Euc.  1. 47.) 

But    Pm—x^    and  mO=Pn=y. 

. .  PO=y^^^Ty=D. 

By  substituting  the  values  of  x  and  y, 
observing  the  smes,  which  will  vary 
with  the  quadrant  in  which  the  point  is 
situated,  the  required  value  of  PO  is 
readily  obtained. 

If  2:=0,  that  is,  if  the  line  Pm=0, 
Pm  and  fn  O  coincide,  and  the  point  is 
in  the  axis  of  y  ;  and  again,  if  y=0,  the 
point  is  in  the  axis  of  x ;  and  finally, 
if  x=0  and  y=0,  the  point  is  the  origin 
itself. 

3.  The  distance  of  two  points.  PP*^  the  distance  of  the  two 
points  P  and  P',  is  equal  to  vpr'-f-  P'r*- 

But  Pr=Pm—rm=Pm — P'm'=x—x' ; 
Also,  P'r=rn'—P'n'=-Pn'—P'n'=y—y'. 

Hence,  substituting  thase  values  of  Pr  and  P'r  the  equation  for 
the  distfince  of  two  points  is, 

The  value  of  P,  in  any  given  instance,  is  obtained  by  substituting 
the  values  of  2:,  or',  y,  and  y',  in  tliis  equation. 

4.  Equation  of  a  straight  line.  The  straight  line  may  either 
cut  both  axes,  or  it  may  intersect  but  one,  and  consequently  be  par- 
allel to  the  other,  or  it  may  pass  through  the  origin. 

a.  Suppose  it  to  intersect  both  axes,  as  AB.  The  parts  of  the 
axes  cut  off  by  the  line,  that  is,  AO{=a)  and  BCH=b)  are  termed  the 
parameter  of  the  line.  To  obtain  the  equation  of  tliis  line,  that  is, 
an  equation  that  will  apply  to  any  part  of  it,  any  point  in  the  line 


i 
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BMy  be  amuned,  and  its  eoficdtnalat  oompared  with  tbt  puaaMn 

of  the  line.  Assuming  P  as  the  point,  its  codrdioalM  will  be  Pm 
and  Pn,  the  relatio?)  of  which  to  a  and  ^  the  penuneleri  may  be 

obtained  by  means  ot  the  similar 
triangles  Pm  Ji  and  A  OB. 

Bin  :BO::  Pm  :  AO. 

But  Bm^-BO—tnO^b—f, 
and  Pm^t  AO^]  consequently 

b — y  lb  lis:  a,  or, 
a"  *  ^  ft* 

wbicli  is  the  desired  equation,  since  by  varying  the  Tables  of  g  and 

jfy  it  may  be  made  to  apply  to  any  point  in  the  line.  By  changing 
the  sines,  it  may  become  tlie  equation  of  a  similar  line  in  either  of 
tlie  quadrants. 

6.  If  the  Une  is  paralUl  to  one  axis,  the  parameter  in  tbe  direc- 
tion of  that  axis  will  become  infinite^  that  is,  if  the  line,  as  ^  is 

paiallel  to  the  axis  of     a  s  qd,  hence  | »  0,  and  consequently  the 

equation  becomes  ^  =  1,  or  y  ^  6,  which  is  identical  with  the  equa- 
tion of  the  pomt  6,  m  which  the  line  S  intersects  tiic  axis  of  y. 
If  6  «  OD,  in  the  same  manner  r^a, 

c.  If  the  line  is  removed  to  the  origin^  and  parallel  to  its  former 

position,  Avp  find,  from  the  similarity  of  the  triangles,  ABO  end 
P'On',  P'n'  :  AO  :  :  n'O  :  BO.  But  P'nf  =  ar,  and  fi'O  =  —  y, 
it  being  to  the  right  of  XO.    Therefore,    x  :  a::  —  y  i  6,  or, 


^:    hence,  finally,  t-|-'sO. 
b  a  b 

An  equation  differing  from  that  of  the  straight  line  in  this  merely, 
that  the  right  hand  quantity  is  0  instead  of  1. 

Tf  g  =  the  angle  which  the  line  makes  with  the  axis  of  ar,  we 
obtain  from  Uie  triniiirl^"  OP'?/',  in  which  the  angle  OP'n'-l^ 
On'=P'nf  tan.  f,  or  subsututmg  x  and  y  for  On'  and  P'n',  y=ar  tan. 

But   tan.-^;  Umsflire,  j 


'cmI'  ^  consequently, 

_^  lL.=sO. 

CO*.  (  siu.f 

It  will  hence  be  seen  that  in  the  equation  of  a  line  passing 
through  the  origin,  the  relative  Tihies  merely  of  a  and  b  are  under- 
stood. 

5.  Point  of  intersection  and muiualinUination  of  two  lines. 
liet^-t-|sl,  and^-hj^^l)  betbe  equations  of  the  two 
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lines.  Since  the  eoordinaloi  of  the  two  linw  an  identieal,  ai  Ifao 
point  of  their  intenedion,  the  valnei  of  4r,  as  obtained  by  a  radite- 
tion  of  the  two  equations,  will  be  equal ;  so  also  with  y.  We  may 
henoe  thus  obtain  the  Taluea  of  x  and  y  at  that  point. 

From  the  fint  equaticm  9  sa-^.  FEom  the  second  sf  « o'-^. 

Bat  sinoe  «  and  ^,  as  just  stated,  aie  equal  at  their  inteiseetion, 

Clearing'  of  fractions  and  transposing,  hh'  [a  ~  a')  =  b'  ay  -  b 
and  dividing  by  f  a-bafy  the  value  oi  y  la  obtained  equal  to 

bb'  (g  —  a') 

In  the  same  manner,  we  find 

which  are  the  sought  values  of  the  coordinates  of  the  point  of 

intersection  of  two  lines. 

If  5  and  ^  equal  the  incliaations  of  the 
two  lines  to  one  of  the  axes,  (the  angles 
ARO  and  A'BO)  the  desired  angle, 
BPA'i  will  equal  the  supplement  of 

I  — g'  {ARO  —  A'B'O,) 
and  therefore  calling  the  angle  w, 

tan.u»tan.  (|~^')- 
To  obtain  the  value  of  u,  we  may  suppose 
the  lines  to  pass  through  the  orio-in,  where, 
as  their  position  remains  parallel  to  their 
former  one,  they  will  still  have  the  same 
mutoal  inclination.  The  equations  of  the  lines  inc 
quired  angle,  are  now,  (1 4^ 

i  +  l  =  0,  and  |-fi=0, 
andeoosequently,  fiom  ihe  two  equations,  we  obtain,  y « — 
and/^:— ^.  But,(U)    tan.g  =  |j  theieforesulistilntingtfae 
▼alue  of  tan.  {  in  the  equation 

we  obtain, 

tan.(|— 10-ton- "--j^^  o^  , 

which  is  the  desired  equation  for  the  inteiseetion  <rf  two  Imes. 
If  the  two  lines  aie  panOH  they  wiU  cut  the  axes  piroportioiiaUy, 
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in  vfaichcase  aibiiafil/f  or,  ab*  —  the  numerator  of  the 
above  fraction,  -cO.  If  tfasy  an  at  right  angles,  from  similar  tri- 
angles, a:b  :  :l/:-a',  and  consequently,  oa' -f-  =  0,  or 
since  tlio  tangent  of  9(P  is  infinite,  the  value  of  the  fra<  tion  must 
be  nitinite,  miich  is  only  the  case  when  oaf  +  bb'^  the  dmomi- 
nator,  =  0. 

6.  The  Nwmal  from  the  origin  of  a  given  line.  This  normal 
18  a  peipendicular  to  the  given  une,  drawn  from  the  origin.  The 

equation  of  the  given  line  is,   |  + 1  =  i  ^    that  of  the  uoriml,  a 

line  through  the  origin,    4,  e)  ^^L^o.    But  the  normal  being 

perpendicular  to  the  other  line,  (16.)  a«  +  &   =  0,  and  there- 

fore  ■  f3  : '  -  b  :  a.  Consequently,  —  b  and  a  may  be  substituted 
tor  a  and  ^,  in  the  equation  of  the  normal,  for  the  relative  value 
only  of  these  quantities  alfects  the  value  of  the  equation,  (H,  c,) 
and  we  have  for  the  equation  of  the  normal. 

To  obtain  the  leng:th  of  the  normal,  the  cooidinates  of  its  point 
of  mtersection  with  the  line  of  which  it  is  the  normal,  are  required, 
wnce  the  length  =:  Vx^f,  (?  2)  r  mv\  y  being  the  coordinates  of 
that  pomt   These  coordinates  nu  y  be  obtained  from  the  equations 

of  the  two  lines,  |-—J.=0,   and  =1,  aswasdonein  J6. 

*  =  ~,   and    *ssa  —       j^,a — y^^i   which  reduced,  gives, 

y=^.  Soalsa, 

Subatittituig  these  values  of  4r  and  y,  in  the  equation   D  = 
we  obtain, 

which  divided  by  VMf^  gives, 


II.  OBLiaVB  OB  CLIMOMETaiC  BT8TBM  OF  AXES. 

7.  The  distance  of  a  point  from  the  origin,  and  of  two  points 
Jrem  ene  another.    The  angle  of  inclmaiion  of  the  two  axes  may 
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be  desi^ated  by  p  (-XOY). 
Let  P  he  the  point,  whose  dis- 
tance {PO)  from  the  ori^n  is 
lequured.  In  the  triangle  PmO 
the  angle  PmO--  ISO^-p^  Pm^, 
and  mO»Pn=y.  Ck>n8equently, 

To  obtain  the  distance  PP*  of 
two  points,  we  have  from  the  triangle  PP% 

PP'ss^Pf^P'it^PrXP'rXcix.FrP'' 

But  Pr^Pm.— n»=P«i— PWs^— jK.    So  also  P'r^y— y'; 

alfo  the  aag^e  PrP»  -PmO  -18(y>— p.  

R  '•'PP* — V(j>-x')'  -Ky-r)H-2Ca^x')  (y-y' )  r 

8.  In  the  same  manner  as  in  tfie  Reetangolar  System,  (§4,)  it 
maybe  shown,  that  the  equation  of  aline  18  l^he  de- 
monstration being  the  same,  whatever  be  the  inclination  of  the 
axes.  Similarly,  also,  we  may  obtain,  for  a  line  through  the  origin, 

the  equation  f +|  =■  0. 

9.  a.  JMMMften  e/ o  Itne  fe  <fte  am.  XBishmOiegira 

line;  its  angles  RAO  and  ABO^  or  {  and 
I/,  are  reqiiired.  Having  divided  the  tri- 
angle  AhO  into  ri^ht  angled  triangles, 
by  the  perpendicular  Ar^,  and  also  again 
by  Pr,  we  have  fiom  the  triangle  ABr 

tan. g=^,  also  from  the  triangle  PM  ^  ? 

tan.w«^. 

But  PrsPOxsin.f»&xsm.| 
ilr' » ilO  xsin.  f  »  a  xsin. 
ilr  «^0  — PO  oos.f  6coa.f, 
Bf'^BO  —  ^O  ooa.f  ^d'—acos.f. 

Therefore,    tan.g  =  ^-,4^,   and   tan.u- ^ » -j^:^. 

b.  Mutual  ivrUnation  of  hm  Ut^p^     Tt  must  be  first  observed, 
that  w,  the  angle  of  inclination  equals,  ^as  m  §5)  1--^^^^  ""lu 
Substitutm^,  tlierefore,  thf  values  of  the  tangents  of «  andiK,  mthe 
trigoaometnical  Ibnnnla, 
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and  rednciiig,  we  obutm, 

^  ^  (a^W*)_^r  

a  (a  — *C08.f>f*'(*— aoos.f)' 

Wlicii  the  lines  are  parallel,  a  h' —  a'  6  0,  as  in  §  5 ;  and  when 
they  are  at  right  angles  with  one  aiiolher,  the  denominator 

€i/(a — b  eos.^)  +  ^6 — a  cos.  |)  —  0. 

This  equation  is  nduoed  to  ttisl  for  lectsiigulax  axes,  .by 
inB]diigf»9(F. 

10.  Nwmal  of  a  given  Une,    The  equatioii  of  the  line  is 
that  of  the  normal,  (44,  c)   i4.|=sO.  As  the  hidiMip 

tion  of  the  normal  to  the  given  line  is  90^, 

whence,  —  aeoe.  f: — (« — (cos.  f). 

Consequently,  substituting  these  relative  values  of  a'  and  1/  in  the 
equatioii  of  tha  iioniial»  it  beeomes 

»  y     «  0, 

The  cooidiaatea  of  the  poont  of  iirteiseetioii  of  llie  normal  with 
the  line  may  be  obtained,  aa  in  §  6,  or  by  snbstitating  saceestively 

the  values  of  r  and  y,  as  deduced  from  the  equation  of  the  nonnai, 
in  the  equation  of  the  line.   We  thus  find, 

ab(b  —  ncos.f)    a  A  (a  —  bcoa.f) 


III.  T&ANSFOaMATlON  UF  COOanXNATBS. 


11.  It  is  often  tormd  convement  to  transform  the  coordinates  of 
a  point  or  line  from  one  system  to  the  other ;  that  is,  to  refer  a  point 
or  line  to  rectangular  asces  whose  equation  is  given  with  reference  to 

oblique  axes,  and  also  the  contrary.    The  two  new  axes  may  have 

dilfercnt  situations  relative  to  the  others  ;  hut  that  case  only  will 
here  be  considered  m  wliicli  one  of  the  axes,  (jr,)  is  the  same  in 
each,  the  other  including  an  angle,  with  Xj  which  may  be  r^;»ce' 
aented  by  |. 

The  pomt  P,  referred  to  tho  rectangular  am  XO  and  TO,  has 
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the  coordinates  Pm  and  Pn  (-  x  and 
y.)  The  same  point  referred  to  the 
oblimie  axes  XO  and  \  '0,  has  the 
codrainates  Pmf  KDAPn'{=x,  and  y,.) 
The  relation  of  Pm  and  to  Pm' 
and  Pit',  is  required. 

Om-y-O  m'  [y,)  x  sin.  O  in' m 
(sin.  mf  On »  sin.  p)  ^y,  sin.  p. 

So  nlso, 

Om  s<jr  s  On-' + ft'n      +y/  cos.  p. 

Substituting  these  Talnes  of  x  and 

y  in  an  orthomctric  equation,  transforms  it  into  a  clinometric  equa- 
tion A ^ain,  if  x  and  y  eqn nl  the  coordinates  in  a clinonoetric  equar 
tion,  and     andy,  in  an  orthomctric, 


COS.  p 


sill,  p  sin.  ^  • 

and  therefore  by  the  substitution  of  these  values  of  x  and  in  a 
elinometrie  equation,  it  becomes  an  orthometric  equation. 


CHAPTER  IL 


THE  SITUATION  OF  A  POINT,  LINE»  AND  PLANS,  IN  SPACE. 

12.  Li  ealeulatkma  connected  with  the  relationB  of  points,  linss^ 
or  planes  in  Moee,  another  aaos  is  necessary,  in  addition  to  those 

employed  in  tnc  former  section,  where  tlie  line  or  point  ^vas  in  the 
same  plane  with  the  axis.  The  new  axis  may  be  caUed  the 
axis  of  z» 

The  three  planes,  XOT,  XOZ^ 
and  YOSS,  in  whose  intersections 
the  axes  arc  situated,  are  called  coor- 
dinate planes ;  tlie  first  the  coordinnte 
plane  of  xy^  the  second  of  xz^  and  the 
third  of  y^.  These  planes  intersect- 
ing one  another,  divide  the  space 
about  a  point  into  8  parts.  The 
si^s  -f  and  —  will  be  used  in  the 
same  manner  as  lieretofore.  with  the 
extension  that  an  additiouai  plouc 
requires.  Thus,  if  lines  above  the 
plane  yr  are -f>»  those  below  will  be — ; 
ao  also  if  those  to  the  left  of  JBS  an +9  those  to  the  right  will  be 

App.— B 
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and  if  those  in  front  o£     m-^,  those  on  the  opposite  side  will 

be  — . 

The  axes  may  either  be  oblique  in  their  muttud  indifiminiiiti  mt 
rectangular. 


1.  RECTANGULAR  8Y8TKM  OF  AXS8. 

13.  DitianDe  of  a  point  from  the  origin,  and  of  iwo  points  from 
one  another.   Lines  drawn  from  the  given  point  parallel  to  the 

axis,  will  hp  the.  coordinates  of  the  point,  and  will  \m  designated  r, 
y,  or  z,  accordmo;  to  the  axis  to  which  each  is  parallel.  The  si^s 
•f  and  —  wUL  be  aj^plied  as  stated  in  the  last  paragraph,  according 
to  the  octant  in  which  the  point  may  be  sitiu&ed,  so  that  we  may 
•have  a  for  a  point  m  the  axis  of  x ;  and  so  also  y^±i, 
z  =  i:  c.  For  the  same  reason  that  the  diagonal  of  a  cuhe  is  equal 
to  the  square  root  of  the  sum  of  the  squares  of  three  of  its  edges, 
(for  ir,  y,  and  z  may  be  considered  the  edges  of  a  paraiieiopiped,  of 
which  Uie  required  line  is  the  diagonal.) 

Di  (required distance,)  =  Va^i-^ya^il*; 
and  fiir  a  similar  teason  we  have  fat  the  distance  of  two  points, 

14.  Equation  of  a  plane.  A  plane  may  cither  intersect  all  three 
axes,  or  it  may  be  parallel  to  one  axis,  or  again  to  two,  or  finally  it 
may  pass  through  the  origin. 

«.  //"  a  plane  intersects  the  three  ares,  it  cuts  off  parts  from  each, 
oa  AO,  BOt  CO,  {=  a,b,  c,)  which  are  termed  the  paiameter  of  the 
plane,  situated  (if  the  signs  are  all  -f )  in  the  positive  octant. 

By  varying  the  signs  they  may  express  the  parameter  of  n  plane 
in  either  of  the  octajits.  To  obtain  the  equation  of  a  piaiie,  tiie 
relation  between  these  lines  and  the  coordinates  of  a  point  in  the 
plane,  is  required*  This  may  be  obtained  by  dividing  the  pyramid 
ACBO  into  three  three  sided 
pyramids,  by  planes  passingfrom 
any  pomt,  as  P  in  the  plane 
ACB,  through  each  of  the  axes, 
and  making  an  equation  be- 
tween the  solid  contents  of  tlM 
three  pyramids,  and  the  pyra- 
mid ACBO  which  they  com-  1 
pose.  The  three  pyramids 
ibmied  by  the  planes  through 
P  and  the  axes,  are  PABO^ 
riiCO,  and  PCAO;  the  base 
of  each  is  a  right  nnijli  (l  trian- 
gle J  in  one  of  tiie  coordinate  planeSi  the  apex  is  Pf  and  conse- 


Digitized  by  Googic 


ANALYTICAL  QEOMETRT.  [11 

qaenthrthe  k^M  equals  one  of  Ae  eoordmatee  of  P.  In  PBCOiSm 
area  of  the  base  BCO  =  ^  BOxOC^^  b.c;  its  height  equals  the  co- 
ordinate T  of  P,  since  this  one  of  the  coordinates  is  paralle]  to  A  O, 
the  axis  of  x.  Its  sohd  contents  therefore  equal  ^  b  r^^  ^  r  =  }  b  c  x. 
in  the  same  manner  it  may  be  shown,  that  PABO  =  \  abz  and 
PC  AO  =  I  acy.  Also  the  solid  contents  of  ABCOm  f  6e  x  i  o  • 
I  o6e.  Bat  as  the  stun  of  the  pom  must  equal  the  whole, 

I  bcx  -j-  ^  acy  + 1  abz  =  i  a6c,  or  dividing  by  i  a6c, 

which  is  the  desired  equation  of  the  plane  in  the  pOBitiTO  octant. 

b.  If  a  plane  is  parallel  to  one  axis,  the  parameter  of  that  axis 
will  be  infinite  ;  that  is,  if  the  plane  be  parallel  to  it  cannot  inter- 
sect it,  and  consequently  a  =  oo ;  if  it  is  parallel  to  y,  6  =  oo,  if  to 

e-m.  But ^  =  0,  and  consequently  by  eiq»anging  this  term  £rom 
the  above  equation  of  theplane^  we  have 

y+f  =  l,    or  if   6  =  00,^+^  =  1,    if   c=oo,^  +  ^=l, 

which  aie  the  required  equations.  It  will  be  observed,  however, 
that  these  are  also  the  eqnations  of  a  straight  line,  which  straight  line 
is  the  intersection  of  the  given  plane  with  one  of  the  coordinate 
planes. 

e.  If  the  piane  is  parallel  to  two  areSf  the  parameters  of  these 

axes  will  equal  jo  .    U  h  and  c  -  oo,  the  equation  becomes  ^  =  1,  or 

X  =  a,  which  is  also  the  equation  of  tlie  point  in  which  the  axis  of 
X  meets  the  plane  ]  this  plane  will  be  parallel  to  the  coordinate 
plane  xy. 

d.  When  the  plane  poMta  through  the  9tigirh  its  intoeeetions 

with  the  coordinate  planes  will  also  pass  throuifh  the  same  point, 
and  consequently  the  equations  of  these  intersections  (i  4,  c)  will  be, 

£4.^=0,    ^  +  £  =  0,   f  +  ^«0. 

a  0         '        c  a  ^      b  c 

But  from  what  has  been  stated,  it  is  evident  that  these  equations 
can  proceed  only  from  the  general  equation,  ' 

which  is  thereibre  the  equation  of  a  plane  passing  through  the  origin. 
This  migfat  be  demonstrated,  but  it  appears  tol>e  unnecessary.  It 
will  be  remembered,  that  the  values  afOfb,  and  e,  in  this  instance, 
as  in  1 4,  c,  are  merely  relative. 

15.  Equation  of  the  line  of  iTUereection  of  two  planes.  Let  the 
equations  of  the  two  planes  be 
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the  equation  of  iheif  line  of  intersection  is  required.  Since  in  tins 
line  toe  values  of  the  corresponding  coordinates  of  both  planes  aie 
equal,  we  may  find  the  values  of  4?,  y,  and  %  in  eadi  of  the  equa* 
tions,  and  equate  them  as  follows : 

ay      az        .      «'«  a'jr 

Transposing  and  reducing, 

In  tiie  sanie  manner  is  obtained, 

(:-r)'+(|-F)-=*-*'. 
(;-^) '+ (I- -F)y  =<=-«'• 

Either  of  these  equations  is  dediiciblc  from  the  other  two.  To 
prove  this,  we  may  drst  reduce  the  coet&cieuts  to  a  common  de« 
nominator : 

Making  now  the  following  substitutions : 
the  equations  become, 

Obtaining  now  two  Talues  of  from  two  of  these  equatkm,  and 
•quating  we  have 


which  equation  reduced  gives 


_  _      Am'     cm'     ,  Oaaf 
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But  by  actual  multipUcation  it  will  be  found  that 

Cy  =  —  yla. 

Hence  substitutmg  Aa,  and  dividing  by  a,  we  obtain  the  equation 

— ^  X  ssil,  which  is  identical  with  Equation  1. 

In  the  same  mammr  any  oOier  of  the  three  equations  may  be 
derived  from  the  remaining  two.  From  this  &ct  it  is  a  necessary 
deduction,  that  a  line  in  space  is  determined  by  two  of  its  equations. 

16.  A  line  determined  hy  two  of  Us  projections.  If  the  eye  is 
nbused  dhfectly  over  a  Une  sitnatea  in  either  of  the  oetante  formed 

by  rectangular  coordinate  planes,  it  will  i^ipear  to  be  projected  on 

the  coordinate  plane  below.  Its  apparent  situation  on  that  plane  is 
called  fho  projection  of  the  linr :  and  the  plane  which  passes  Uirouffh 
the  Ime  and  its  projection,  is  termed  the  projecting  plane  of  the 
line.  This  plane  is  parallel  to  one  of  the  axes,  as  follows  from 
the  position  of  the  e^  above  given.  The  same  line  may  be  simi- 
larly projected  on  another  cooroinate  plane,  and  hence,  since  it  exists 
simultaneously  in  two  projecting  planes,  it  must  be  situated  in  the 
line  of  their  intersection,  and  consequently  may  be  determined  by 
tlie  equation  of  these  projecting  planes.  But  these  equations  are 
identical  with  those  or  the  intersections  of  the  projecting  planes 
with  the  coordinate  planes,  (i  14,  ft,)  which  are  also  tfie  projections 
of  the  line.  Consequently,  it  is  apparent  that  n  line  mny  he  deter- 
mined by  two  of  its  projections.  This  also  resiulLs  from  the  conclu- 
sion ot  §  15.  A  line  in  space  will  hereafter,  therefore,  be  represented 
by  the  equations 

«,  0, 4tc.  representing  the  parameters  of  the  projections. 

If  the  line  passes  mrougfa  the  origin,  so  will  also  its  projections, 
and  consequently,  in  equations  of  this  line,  the  right-hand  member 
in  the  above  equations  will  equal  0,  (§  4,  c.) 

17.  General  efuation  of  a  pious  wMek  is  paralM  to  lAe 
tnterteetiens  of  two  pkmes     and  P.   The  plane     may  b^  le- 

proacntedby  tfaeequalion    +  ^  +y,sgsl.  The  intersection  of  F 

and  J!^  will  be  represented  by  the  eqnations  given  m  116,  (£q.  1, 2, 3.) 
But  the  relations  of  the  planes  will  be  the  same,  if  they  are  removed  to 

theorigin;  the  equation  of     will  then  become,  (4,)  l.^^-^±  =  0^ 

{k  14,  d,)  and  the  equations  of  the  intersections  of  F*  and 
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As  the  line  of  intersection  lies  wholly  in  the  plane  F",  its  coor- 
dinates are  also  the  coorUuiates  of  the  plane ;  and  therefore  by  in- 
troducing in  the  equation  of  the  plane  the  yalues  of  x  and  x  and 
z,  or  y  and  as  obtained  by  means  of  the  above  eqiiations  of  the 
line,  the  sought  equation  wul  be  obtained. 

From  6  and  7  the  values  «and  y  are  deduced : 

Z  S=   ;  ^,       V  =  ,  X, 

Mnkiiiji^  the  substitution  of  these  values  of  y  and  z,  in  the  equa- 
tion of  the  plane  F",  the  equation  is  obtained, 

*  I    ^'^  T  \   ^'^  jc  — ft. 


and  multiplying  by 

By  substituting  now  the  values  of  a,  and  from  ^  15,  the  desired 
equation  for       results  : 

18.       normal  of  a  plam.  The  equation  of  the  plane  is  as 

heretofore,  ^  |  f-  *  =  1.  From  this  is  required,  1st,  the  equa- 
tion of  its  normal ,  and,  2d,  tlie  length  of  the  same. 

a,  Efuatimi  of  the  nomuU*  The  projections  of  a  normal, 
since  it  is  a  line  passing  through  the  ofigm,  are  reproocntod  by  the 
equations,  {k  16,) 

(9.)^  +  |=0,     (10.)^4f=0,    (ll.)f4-^  =  0. 

Also  tlie  intersect if)iis  of  the  given  plane  with  the  coordinate 
planes  have  the  equaliuus,  (i  14,  b,) 

(12.)f  +  f=l,    (I3.)i+^=l,    (U.)J  +  i=l. 

But  the  projections  of  the  normal  are  at  right  angles  with  these 
intersections,  as  the  normal  is  at  right  angles  with  tfie  plane  pro- 
ducing these  intersections,  and  consequently,  9  and  12  bein?  at 

Y\rr}\\  nfvjips.  we  have,  (§§  5  and  6,)  aa  -\-  f3b  —  0.  80  also  from 
XU  and  Ki,  11  and  14,  we  deduce,  yc  +  ia=U,  f6-^-5c  =  0. 
Hence,  as  in  §  0,  there  results, 

(16.)|-J=0,    (16.)f_f  =  0i    (ir.)Hf  =  <^ 

ibr  the  equations  of  the  normal. 

Length  0/ the  normal.  Its  lengtfa,(U3»)«v3q7|7»  in  which 
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ar,  and  z  represent  the  coordinates  of  the  intersection  with  the 
plane.  To  obtain  its  length,  it  is  therefore  necessary  to  dstermme 
the  values  of  ar,  y,  and  z.    Because  the  codrdinates  of  the  normal 

and  plane  coincide  in  tJiis  point  of  intersection,  we  may,  as  before, 
siibstituto  in  the  equation  of  the  plane,  the  vahic55  of  .r.  and  z,  as 
obtained  Ironi  the  equuHou  of  tliu  noriual,  and  this  will  give  the 
coordinates  of  the  extremity  of  liie  norma],  in  which  it  coincides 
with  the  plane. 


From  equations  15  and  16,  y  =  y,  2;  =  —,  wliich  values  of 
y  and  x  substituted  in  the  equations  of  the  plane,  give 


X    .   ax   .  ax  ^ 

-  +  ^  +  5,  =  !, 


_       ax   ,  ujt-   ,  ■% 


whence   ^  +  ^  +  ^  =  ;^  >    and  consequendy 


ax 


I 


1,1,1 

Representing  the  right  hand  member  of  the  equation  by  L, 
In  the  same  manner  it  may  be  shown,  that 

Therefore,    iV*  =  jr'-}-y'  +  ;8^=  (l-^l-H-l.)// 
=  lxZ/=A    and    iY=V77  =  v(- 


n  b  c 


19.  Cosine  of  the  irtrlinal ion  of  (iro 
planes.  The  angle  included  between  the 
nonnals  of  two  planes  (that  is,  the  anerle 
nOnf)  is  equal  to  the  supplement  of  uie 
inclination  of  the  planes,  (nPn':)  therefwe 
calling  the  former  W  and  the  latter  K, 
—  cos.  W  —  COS.  K 

But,  (designating:  the  distance  between  the 
extremities  of  the  normals,  by  R) 

cos.  V  (Trigonom.)  = 

By  finding  the  Yalues  of  N,  N'^  and  /?,  and  substitntiDg  them 
in  the  above  equation,  we  obtain  the  cosine  s<Might. 
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JV*(§13)=a:«  +  y»  +  ««,  mz=zx'"-+y'^ 
iP     13)  =  {x—x*y  4-  (2/-?/)='  + 

Gonsequenay,  af^  lubstitiitioii  and  leduction,  we  obtain 

Another  snbstitution  of  the  values  of  jr,  y,  y',  ;r  and 
giveu  in  i  18,  gives,  after  reduction, 


and  reducing  still  further,  we  obtain 

___                                  cc'wo' -I- Wee' 
OOa.  fw  S  —    -  "-Lfj. — -=  —  

When  the  plaiies  are  at  right  angles  wiiii  one  another, 

oo'  bb'  +  cc/  oa'  +     cc'  =  U, 

and  when  parallel,        a:hic: '.  of  ih^  icf. 

Ifonp  of  tho  planrs  is  aooordinate,  one  of  the  axes  =  0 ;  fhflrt  is, 
in  the  coordinate  plane 

y  ar,    .r  =  a'  =  0, 

i  y,    ^  =     =  0. 

Making  then  in  the  above  equations  a',  6',  and  c'  successively  equal 
to  0,  we  obtain  for  the  inclmation  with 

y«,  ooa.Xss 


«y,  co8.^=^^^^. 

20.  Cosine  of  the  mutjial  inclinations  of  two  lines.  These 
lines,  if  they  do  not  pass  throiitrh  the  origin,  may  be  supposed  to 
pass  through  it,  and  tliereforc  will  have  the  equations, 

(20.)?+i  =  0.     S+|  =  0. 
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Calling  the  normals  of  these  lines  D  and  jy^  and  jB  (he  diatanee  of 
their  eztiemitiM,  and  JJ  the  inclination  of  the  nonnals,  ve  have^  ae 
inU9, 

The  values  of  y  and  y',  z  and  «^  may  be  obtained  irom  eqpar 
tione  18  and  \% 

» — ^  — 

But  (§18)  x  =  ^»  therefoie,  * 
Subsuiuimg  tliese  values  of  z  and  y,  in  the  aboye  equation, 

which  reduced  giTes, 


COS.  CT = 


In  the  8am»  manner  may  be  obtained  from  equations  19  and  i^, 

from  20  and  18,  .    ,  , 

When  the  lines  aie  at  right  angles  with  one  another,  the  numer- 
aloisequal  0;  that  is,  (from  lirst  equation  of  cos.  U^^uitiiif '\r^^^ 
-^Y/m^ssO;  or  dividing  by  aa'  55', 

The  second  and  tliird  equations  for  cos.  U,  will  give  a  similar  equa- 
tion for  rectangulaxity. 
Whentheline8aiepaxallel,7:<ss7':^i  also^  «:^=«^:^ 


II.  OBLiaUE  OR  CLtNOMSTBIC  SYSTBM  OF  AZBS. 

The  calculations  in  this  systnm  may  proceed  either  from  a  con- 
sider?\tion  of  the  inclination  nf  th*^  axr=;,  or  thp  inclination  of  the 
coordinate  planes.    The  latter  method  will  be  adopted. 
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The  three  unisU^s  ibrined  by  the  intersections  of  the  codrdmate 
planes,  may  be  either  all  right,  as  is  the  case  in  the  orthometric  or 
reetm^ular  system,  or  there  may  be, 

iTTwo  riglit  and  one  oblique ; 

2.  One  ris^ht  and  two  oblique ;  or, 

3.  AH  oblique. 

The  first  of  these  is  termed  the  Monoclinaie  system,  the  se- 
cond the  Didinatet  and  the  third  the  Tridmate,  the  Greek  nii- 
merals  expressing  the  number  of  oblique  angles.  The  Monocli* 
nate  system  only  will  be  here  considered. 

22.  Equation  a  point,  line,  and  plane,  in  the  Mmutelmate 
system.   The  oblique  angle  is  supposed  to  be  included  between  the 

axes  rand  V)  the  remaining  axis,  z,  being  at  right  angles  vn\h  both 
X  and  y.    The  equation  of  a  point  in  the  axis  will  be  as  iu  the  pre- 

cediiiir  system,    x  =  ±  a,    y  —  ±b,    x  —  ±  c. 
The  equation  of  the  plane  is  here  also  of  the  form 

-4-^  +  ^  =  1 

and  the  equations  of  the  line  will  likewise,  as  in  H6,  be  refHeaent- 
edby 

In  the  following  ealcnlations  the  simplest  method  of  arriving  at 

the  desired  results,  will  be,  to  make  the  equations  orthometric,  by 

substitutinsr  the  orthometric  vali^^s  of  x  and  y,  given  in  h  11,  and 
then  to  introduce  tlie^t^  values  in  the  t'ormul;us  already  ohlained. 
By  a  reversion  of  the  first  process,  the  Ibrniulas  thus  obtained  may 
be  rendered  clinometrie,  or  be  made  to  refer  to  oblique  axes,  as  in 
the  original  equation. 

22.  Distance  of  a  point  from  the  oricrin,  and  the  distance  of 
itco  poifUs.  The  equation  m  the  rectangular  system  for  the  dis- 
tance of  a  point  tnm  the  origin,  is  (§  1 3)  D  =  v^qr  yTqr^ .  If  we 
substitute  in  this  equation  the  clinometrie  value  of  x  and  ^  as  ob> 
tained  in  §  11,  the  required  distance  will  be  obtained.  From  §  11, 
x,=ss  +  y  cos.  p   and   y,=  y  sin.  p.   Hence  by  substitution, 

Iy■=^/ j'-x->2.x^  cos.p-1-y'  i-os;>-|-yJsin,'->4-2" , 

which  reduced,  observing  that  cos/*  f  sm.'=  W  =  1,  gives 

Ih=\'x-^y"-r        zy  cos.  p  . 

in  a  similar  manner,  we  deduce  for  the  distance  of  two  points, 

23.  The  equation  of  the  line  of  intersection  of  two  planes,  will 
be  the  same  ns  in  S 16.  So  also  the  general  equation  for  the  param- 
eter of  a  third  plane  parallel  to  the  mtersection  of  two  others,  will 
be  identical  with  thAt  in  §  17. 
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24.  Normal  of  a  plane.    The  equation  of  the  plane  is 


a 


Referred  to  rectangular  axes,  or  transformed  into  an  orthoioatrifi 
equAtion,  it  becomes,  by  subetituting  for 

(^^^')   and  for  y, 

from  which  the  equations  of  the  normal  are  readily  deduced,  in  the 
same  manner  as  equations  15,  16,  17,  in  §  18.   They  are, 


(g8.)i.-?^=0. 


We  may  restore  these  equations  to  the  clinomfitrie  system,  by  sub- 
stituting for  ^and  y  their  clinometric  values,  r,  ~  x  -f-ycos.  p(|  11) 
and  y/=y  sin.    and  thus  results  ibr  the  desired  equations, 

(24  )   ~r — 


=  0. 


:  (a— ^  COS.  f  )  si]l.V 

The  coordinates  of  the  point  of  intersection  of  the  normal  w  ith 
the  plane  are  easily  determined,  in  the  same  manner  as  in  M8,  by 
liiiduig  tlie  value  of  two  of  tiie  coordinates  from  two  of  the  above 
equations,  {%f  and  for  instance,  from  24  and  25,)  and  substituting 
this  ^ue  in  the  equation  of  the  plane.  Thus  is  obtained,  aflei^ 
substitnting 

E  for  abCf   Ffiox  h — a  cos.  p,    O  for  a — 6  oos.  p, 

and  Af  for  a*  ^  +    a*  +  b*(?  —ah  cos.  p  (Sc^-I-  co«,.p}, 

  cI:F    (KG    absin.\E 

*  —  "aT     y  —  "aT     ^  AT  • 

25.  Cosine  of  the  inclination  of  two  planes.  The  angle  inclu- 
ded by  the  normals  of  the  plane  being  designated  by  F,  me  cosine 
of  the  sought  angle  W=  —  cos.  V.  Let  x,  y,  z  and  x",  y*,  zf  repre- 
sent the  rcctan^ulnr  coordinates  of  those  extremities  of  thenormiMs 
in  which  they  intersect  the  planes, 

C08  7f§19)-   T^x;^y.v;±zz;_  
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The  TBhiei  of  x,  y,  z,  are  detenmnable  from  the  lectangnlar 
eofiffd^iales  of  the  normais  given  in  ei^uations  91, 22,  23,  in  the 
same  maimer  aa  they  were  determined  from  equations  15,  16.  and 
17,  in  h  18.  The  value  thus  iraiid  aabatituted  in  the  ahove  ei^ua- 
tioOf  gives.  COS.  V  = 

aa'  iii/  sio-'f  -|-  ec'  [bb'  sin.'p  -f-  {a — b  Cds.  f)  — b'  cv£>.p)] 
sin     4-  C \¥>  s\n  ^  -\^a—h  crte.p)»J  Va'> silL>+C^ l*^sm.yH«'— ^  «»•  » 

and  consequently,  cos.  H^=  — 

««'  46'  ^in ^  p     cc'  {tut'  -r-  bfr'  —  al/  cos.  f  —  a'  b  cos,  p) 
V«'&>  siiL'f  4- (a>-f  > —2ab  COS. p)  V  a'^ //^  sin.«p-»-c^  ;  JT^TF^ 2  a'  J'  c-js.  ^)  ; 

from  which  for  an  angle  of  90^,  since  the  numerator  must  then 
equal  0,  we  have 

€Utf  bl/  sin.*  p  4-  cc'  {oaf  +  bl/  —  ai/  cos.  p — afb  cos.  p)  =s  0, 

and  fi>r  parallelism 

o  :  6  :  6     a' :  A' :  e'. 

llw  coainea  of  the  interaectioii  of  a  plane  with  one  of  the  coor^ 
dinate  planes,  may  be  obtained  by  making  in  the  above  equatiim, 
sf^y^^maf^  that  is,  o',  ^^orc'sO.aain  i  19. 

26.  Cosine  of  the  inclination  of  two  lines.  The  equations  of 
the  lines  removed  to  the  origin  are  : 

H=«.  f+i='^  ^+-c=o. 

and  i+t  =  0,     i+i  =  0,     >-+'-  =  0. 
Made  orlhometric  by  substituting  for 

*»  'r-tf/S^,  theybeeome 


-I   n  I     9*   A 


*  +  —  ft     »   I  ^ 

 0  I     — ft 


By  substituting  the  parameter  in  these  equation.s  for  a,  a',  /8^,  jS', 
&c.,  in  the  ezpreeaions  for  cos.  (/,  in  §  20,  we  obtain,  cos.  U  = 

_  *y  +  4-      yy'  —  ii'  (•P'  +  •^ii)  <  os_p  

V|i^«"-|-/J'i«  +  ^f'  —  a  «/?^  COS.  f     V«'a,'«  4-^1?  ^_|.^/aj>i_  jjT'S  ^' «'«  cosTTj 

or  from  the  other  rahie  of  the  cos.  U,  cos.  U= 

 W  -f-  -f-  —        (g/?'  ^  COS.  p 

which  ore  the  sought  values  of  the  cosine  of  the  angle  of  the  incli- 
nation of  two  - 
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CRYSTALLOGRAPHIC  SIGNS,  OR  EXPRESSIONS  FOR  THE  PLANES 

OF  CRYSTALS. 

26.  It  is  apparent  that  all  the  faces  of  a  crystal  either  intersect 
one  or  more  of  the  crystal lographic  axes,  or  would  intersect  them 
if  sufficiently  extendi  in  each  direction.  The  faces  of  the  ocla- 
hedrou  intersect  its  three  axes  at  equal  distances  from  the  centre ; 
similariy  the  indpieiit  i&OBB  of  the  octahediODy  on  the  eube,  (fig.  2,) 
would  mtenect  the  three  axes,  if  enltoged  ia  etch  direction.  The 
faces  of  the  cube  intersect  but  one  axis,  beins^  parallel  to  the  other 
two.  But  It  is  too  manifest  to  require  explanation,  that  all  the 
planes  which  can  occur  in  the  cube,  octahedron,  <k'C.,  if  «uificieiitly 
enlarged  would  intezeect  one  oi  moie  of  the  three  axet. 

The  situation  of  a  plane  may  therefore  be  expressed  by  stating  the 
relative  distances  from  the  cenlrf'  of  the  intersections  of  thi?^  pbne 
with  the  axes  which  it  meets,  or  would  meet  if  extended.  For  the 
faces  of  the  octahedron,  we  might  write  1:1:1,  understanding  by  it 
that  the%  faces  cut  each  of  the  three  axes  at  equal  distances  from 
the  centre.  A  truncation  of  the  edges  of  the  octahedron  (fig.  9) 
produces  planes  which  meet  two  axes  at  equal  distances  from 
the  ceiitrp,  and  are  parallel  to  the  third.  Its  intersection  with  this 
third  axis  may  Ije  said  to  be  at  an  infinite  distance.  Usinp^  the 
usual  sign  for  infinity  oo ,  we  mif^it  express  the  situation  of  tliese 
planes  by  the  ratio  1 : 1 :  oo.  The  truncation  of  an  angle  gives 
rise  to  a  face  of  a  cube  which  intersects  hut  one  axis,  being  parallel 
to  the  remaining  two ;  its  descriptive  e3q>ie88ion  might  thmfam 
be  1  :  Gc  :  CO. 

From  a  bevelment  of  the  edges  of  the  octahedron  ffig.  21)  arise 
two  planes,  each  of  which  intersects  two  axes  at  equal  oistanoes  firom 
the  oentie,  and  the  third  at  a  varying  distance.   If  this  distance  be 

twice  as  epreat  as  that  of  the  other  two,  the  planes  migfht  be  descri- 
bed by  the  ratio  1:1:2,  if  three  times  1:1:3,  Arc.  The  inter- 
mediate planes  (fig.  26)  will  intersect  each  of  the  axes  at  a  dii^ 
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ferent  distance  from  the  centre  ;  if  tlic  distances  are  ns  4  :  2  :  1,  this 
la^o  might  be  used  to  express  the  situation  of  the  planes. 

In  funeral,  therefore^  writing  m  and  n  for  any  nuniarical  Talaes 
that  may  be  substituted,  m:n:  1»  will  express  the  situation  of  any 

plane  in  the  class  Monolnetrica. 

In  primary  forms  of  nne<|iial  axes,  if  a,  b,  represent  thr  ax<'s. 
fna :  nb :  c,  or  ma :  b  :  rc^  will  express  the  situation  oi  uay  plune 
that  may  occur  upcm  them. 

Such  in  (general  is  the  system  of  crystallographic  notation  pro- 
posed by  Weiss.  Its  beauty  and  importance  will  he  apparent  when 
it  is  considered  that  tliese  expressions  for  planes  are  identical  with 
the  parameters  of  the  same  planes ;  and  that  by  means  of  them 
we  are  consequently  enabled  to  apply  to  crystals  the  principles  of 
analytioU  seometry.  With  a  knowledge  of  these  indices  of  the 
planes,  we  nave  sufficient  data  for  a  determination  of  every  angle 
in  the  crystal. 

27.  Tins  system  of  notation  has  been  variously  simplified. 
The  method  proposed  by  ISaumann,  in  his  treatise  on  crystallogra- 
phy, will  be  here  adopted. 

Id  the  above  expressions  for  planes,  one  quantity  may  in  all  in- 
stances be  a  umt.  since  merely  the  relatire  values  of  the  parame- 
ters are  requireci.  8:0:4,  4:3:2,  2:^:1,  are  identical  ratios : 
either  may  therefore  be  employed. 

Since  then  one  fi^nire  may  be  a  unit,  we  need  express  imly  the 
odier  two.  It  is  found  most  convenient  to  write  Ihese  two  quanti- 
ties, one  on  each  side  of  a  letter,  which  may  be  assumed  to  represent 
the  fundamental  form  ;  that  is,  the  form  which  proceeds  from  the 
simple  ratio  1:1:1;  as  for  example,  the  regular  octahedron.  As- 
ummg  the  letter  O  for  this  purpose,  the  above  ratio  will  be 
written  2  O  |.  In  a  similar  manner  for  the  ratio  2 : 1 : 1,  we  write 
2  O;  it  being  unnecessary  to  repe.iT  t!ie  unit  after  the  O.  Also 
for  1  :  I  :  1,  we  write  O.  2  :  2  :  1  =^  2  O  9 ;  :  1  :  1  =  x  O ; 
00  :  00  :  1  =  ccOqo  .  m  O  n  is  a  general  ex})ression  for  all  faces, 
and  becomes  O  simply  when  jn  =  w  =  1 ;  becomes  odO  when  m  = 
00 ,  and  n  s=:  1,  dec. 

Designating  the  fiindamental  octah^ron  in  the  other  classes  by 
P^mPn  win  be  a  general  rq»resentative  of  planes  in  these  classes. 


GENERAL  REMARKS  ON  Tilt:  DETERMINATION  OP  THE  PARAME- 
TERS OP  PLANES  WITH  PARALLEL  INTERSECTIONS. 

28.  The  plane  o'  in  f^gme  1,  pa^  406,  makes  parallel  intersee- 
tions  with  o"  and  a'.  I>y  means  of  the  formulas  in  s  17,  we  are 
enabled  to  determine  tin  1  ativo  values  of  m  and  71,  for  the  ])lane 
o',  when  we  iiave  given  tiie  parameters  of  the  planes     and  a',  with 
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which  the  interseoiions  of  &  parallel.  To  obtain  this  result, 
we  introduce  into  the  loniiula  the  numerical  values  of  the  parame- 
ters of  a',  for  a,  6,  c,  and  the  some  of  for  af,Vydi  after  a  reduo- 
iion  of  the  equation  we  obtain  the  relative  values  of  a",  d*^  or 
the  sought  parameter  of  o'. 
The  general  expression  £9r  the  parameter  of  a  plane  is, 

m  a\nh\t 

which  might  therefore  be  ^bstitnted  for  a,  6,  c,  in  the  equation, 

§  17.  But  since  a,  6,  r,  arc  the  axes,  and  consequently  of  fixed  value 
in  the  same  crystal,  ///.  r,  or  the  roefficionts  of  the  axes,  only  re- 
main to  be  dcteniiiiied.  We  may  therefore  substitute  in  the  equa- 
tion, 517,  m,  w,  r,  for  a,  6,  c ;  m\  n\  r',  for  al^l/^d  \  m'\  n'\  r",  for 
a",     d'^  and  the  equation  becomes 

m"n"  {mln — mn')  rf^T^'m"  (r'w — rm')  n»'-J-iiV  (»'r— tir')  mm'»0, 

whieh  is  important  in  determining  the  relative  values  of  w",  n",  r^, 
in  ail  the  elasses  of  crystals.    These  teing  obtained,  the  relative 
values  of  the  axes  may  be  ascertained  by  multiplying  m",  n". 
respectively  into  the  length  of  the  axes  o,  6,  c.    The  example  above 
alluded  to  may  now  be  worked  out. 

The  parameters  of  a'  =  2  :  1  :  2  =  m  :  n  :  r. 
«        "       «    o"=4 :2: 1  =  111/' :fif:r. 

By  substituting  these  valties  of  fW,  ft,  r,  and  m',  n\  r',  we  obtain 

2  n"  —  m". 

Havinof  determined  this  relative  value  of  n  and  77?,  the  exact  value 
mi^ht  be  obtained  by  measurement,  in  a  manner  hereafter  to  be  ex- 
plamed  ;  or  if  2  O  made  parallel  intersections  with  any  other  two 
planes,  anotlier  relation  olrtained  in  a  similar  manner  in  connection 
with  altove  2  n  —  would  decide  the  sought  parameter  of  this 
plane,  without  a  nie^i  ui* hk  nt.  Its  sigTi,  as  determined  in  cither  of 
these  ways,  is  3  O  m  winch  2  x  |  =  3,  agreeably  to  the  above 
equation,  2  it  s=  m. 

If  in  =  ft  in  the  above  formula,  it  is  apparent  that  by  substttu- 
tinir  m  for  we  simplify  the  e([uation  for  this  particular  case. 
In  the  same  manner,  also,  there  may  be  a  further  simplification,  if 
f»  or  n  =  1  j  and  also,  if  m'  equals  n',  unity,  or  cd. 

29.  The  following  table  contains  the  formula  simplified  for  the 
different  values  of  m,  n,  and  m^,  : 


Digitized  by  Google 


m 


m  t  2,  (»'  =s  2) 
•'-Poo 

CDP       (Wl'  =  QO) 

6j> 


«»'  p.  (n  ===  1) 
a>P  »-,(»—•) 
P 


■I'P 

<M>P% 


%i  P  -I 
oc  P  n' 

mP 

P 

OJ  Pod 


1. 

2. 
3. 
4. 
6. 
6. 
7. 

a 


m"  (m  —  w')  n  +  n"  (m'  —  »)  wi— m"  n"  (»»  —  «)  = 
m"  — 3«i)4-2»H"(»rt  — m')n-f-«"(3— «)■»! 

m"  «"  (m'  n  —  m)  +  m"  (wi  — m')  n  -f  t)iMI 

»"  («  —  m')  n  -)-  h"  (m'  —  ^ 

«)  ■ 


0. 


7t"  (m' 

V  —  »0  »  +  't"  («'  - 
m"  (2  —  n")  n  —  n"  (2  —  «)»»=  0. 
(»"  —  1)  »  —      U     i)  «  »  0. 


10.  W^M*. 


b.  fl»  P  «>,  in  which  n  ss  m, 


1.  m"  n"  (to'— 1)  +  w."  (m  —  m')  —  n"      —  mO. 

2.  m"  (to  —  to')  to  -f-  «"  (wi'  —  TO")  TO  »  0. 

3.  in"  —  »')  -f  n"  ( n'  —  to)  =  0. 


o.  m"  =  n",  TO"  <  TO. 
6. 


«.  mP    ill  which  »  ss  8, 

1.  w"         —  «  TO')  4-  2  TO"  (to'  ~m  )-\-mm'  »"  =  0. 

2.  2  TO"  (to  —  TO')  4-  n"  (to'  —  TO")  m  =  0. 

3.  3  ■»"  («"  —  »')  —  »"  (a  —  n'}m=  0. 

d.  m  P,  in  which  n  = 

1.  TO"  (to  —  m')  ~\-  n"  (to'  —  TO")  TO  =  0. 

2.  TO"  (n"— n- )  +  »"(«'— -0. 

3.  2  TO"  —  »"  (to"  4-  «)  »a, 

4.  n"  =  1,  TO"  >  TO. 

5.  n"=  1,  TO"  <;m. 


6.  — -  —  TO. 


€.  m  P  OD,  in  which  nss ob^ 


=  0. 


1.  »"fm"  —  m)  —  TO"n'  = 

2.  n"  («"  —  TO)  —  TO"  =  0. 

/.  GO  P  n,  in  which 


If  a  plane  forms  parallel  intersections  with  the  two  planes  m  Pn 
wmd  mf  P,  {nf  bcin^  equal  to  1  in  the  latter  expresnon,      P;)  ioi 

order  to  find  the  relation  of  m  and  n  in  the  plane,  we  may  emple^ 
the  equation  opposite  m'  P.  and  under  the  2'<^n'^rn!  Iiead  m  P  n, 
instead  of  the  longer  equation  on  the  prtrnlm^r  p^jige.  Or  if  the 
plane  was  situated  between  7/4  P  7n  and  oo  i'  n',  the  short  equation 
imder  mPm,  and  opposite  oo  P  should  be  emp lo  >xd.  In  mhw 
long  equation  it  would  be  neoefl8ar7  fo  suhetitute  m  for  n,  and 
or^  for  m',  nnd  perform  fho  rpdnrtton  i^oiisequently  rcqnii«  d  .  in  the 
6iiip||l|i«d  ei^uaUon,  this  subsLitutiou  has  already  been  made. 


CLASS  MONOMETRIGA. 


I.  C&T8TALL0GRAPHIC  SIGNS  OF  MONOMETRIC  CRYSTALLIMS 

FORMS. 

1.  SbMedrtU  Forms* 

30.  a.  Cube.  The  faces  of  ihe  cube  intersect  but  one  axis  j  the 
sign  of  each  is  therefore  oo  :  go  :  1,  or  ao  O  co. 

b.  Dodecahedron.  The  dodecahedral  fiices,  e,  figs.  5,  6,  7, 8,  9, 
meet  two  axes  equally,  and  are  parallel  to  a  third.  Their  ratio  is 
therefore  OD :  1:1,  and  their  sign  ao  O. 

c.  Trigonal  Trisoctahedran,  fig.  20.  As  this  solid  proceeds 
from  a  hcvclment  of  t)ie  ed^s  of  the  octahedron,  fiir.  21,  the  planes 
a."  would  meet  one  axis  at  2,  3,  or  4,  (Stc.  times  from  tiie  centre, 
that  it  meets  the  other  two.  Its  ratio  is  in  general,  therefi>re,  ai  :  1 :  1| 
m  standing  for  the  varying  axis ;  and  the  sign  iamO.  |  O,  2  Oy 
3  O,  occur  in  nature. 

d.  Tetrn^onal  Trisoetahedron,  fig.  16.  The  planes  of  this  solid 
upon  tlic  octahedron  arc  seen  at  a',  fisT-  17,  where  it  appears,  that 
if  extended  tliey  would  intersect  two  axes  etjuaiiy,  but  at  a  greater 
distance  from  the  centre  than  their  intersection  with  the  other  axis ; 
it  may  be  two  or  three  times,  &c.   The  general  ratio  is,  thereibre^ 

1  :m  :  m,  and  the  sign  mOm,   The  usual  occurring  forms  axe 

2  0  2  and  3  ()  '3. 

e.  Tetrahexahcdron^  fig.  11.  These  planes  on  the  octahedron 
are  seen  at  e',  fig.  12,  where  (observing  the  horizontal  one  in  front) 
it  is  obvious  that  they  would  intersect  two  axes  .unequally,  and  be 
parallel  to  the  third.  Their  ratio  may  therefore  be  oo  :  n,  1,  and 
hence  the  crystallographic  sign  ooOn.  gd02,co0  3,  have  been 
observed  in  nature. 

/.  Hexoctahedronj  fig.  25.  These  forms  result  from  intermedin 
ate  planes,  and  have  therefore  the  general  ratio and  the 
sign  mOn»  The  forms  3  O  f  ,  4  O  2,  5  O  f ,  are  of  common  oe- 
currence. 

2.  HemUiedral  Forms. 

31.  These  solids  have  the  sign  of  the  corresponding  holohedral, 
with  the  addition  of  a  denominator  2:  thuatfae  tetrahedron  is  de- 
signated^. 

The  tetrahedron  may  be  formed  on  the  angles  truncated  in  fig.  28, 
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or  on  tliA':*^  which  are  not  tnincnicd.    To  distinsruish  the  two,  which 
have  a  diiitTPnt  position,  (fiu-s.  '.Jll,  31,)  the  sign  -f  or —  is  affixed. 
In  a  biiinlar  mimnor,  \vc  Luvc  for  the  liemi-trisoctahedroiis, 

4^  and  i        and  for  the  hemi-hexoctahedron,  lig.  41,  ± 

Another  kind  of  hemi-hexoctahedron  has  been  described  as  form- 
ed by  three  intermediary  plnnes  on  onch  angle  of  the  cube.  Thej^e, 
uniike  the  preceding,  have  opposite  parallel  faces,  (£gs.  48,  49.) 

They  may  be  distinguished  as  follows :  ± 

In  the  same  manner,  the  hemi-tetrahexahedrons,  (fig.  44,)  whidi 

also  have  opposite  parallel  laces,  may  be  designated  ±  i^-^  . 


II.  MATHEMATICAL  DETERMINATION  OF  THE  INTERFACIAL  AN- 
GLES OF  THE  SIMPLE  MONOMETBIC  SOLIDS. 

It  has  already  been  stated  that  the  crystallonraphic  signs  just  ex- 
plained arc  expressions  for  the  parameters  of  ihe  planes,  and  that, 
cons('(|ueiilly,  by  means  of  the  data  they  afford,  the  principles  of 
Analytical  Geometry  may  be  applied  to  ilio  calculations  of  the  iii- 
terfacial  and  plane  angles,  and  also,  if  desired,  the  superficial  and 
solid  contents  of  crystals.  ^ 

1.  Hohhcdral  Forma* 

32.  The  interfacial  angles  maybe  obtained  by  means  of  the  equa- 
tion, §  19  of  the  Analytical  Geometry,  iii  which  the  coj^inc  of  the  ui- 
dination  of  two  planes  is  given  in  terms  of  the  parameters.  In  the 
first  place,  we  take  the  most  general  case,  and  determine  the  for* 
mulas  for  the  iiiclinations  of  the  planes  O,  O,  O",  O"',  fig.  25. 

Since  ft  is  the  general  expression  for  the  planes,  the  equation 
of  the  face  O  is 

-  +    H-  «  =  1. 

m,  n,  1,  are  therefore  the  values  of  a,  5,  e,  in  the  general  formula 
for  the  sought  cosine,  %  19.  The  corresponding  values  of  o^,  C,  tf^ 
may  be  obtain,  il  severally  from  the  equations  of  C,  O',  or  O^. 
The  equation  for  W  is 

+  ^  +  forO*, 

The  first  term  is  here  minus,  because  fy  intersects  tbe  axis*  be- 
low the  plane  y  z.   For  O"'  the  corresponding  equation  is 
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Hence  for  the  angle  A  between  O  and  O,  a\  1/,    =  n,  m,  1. 

«  "    B       "      O  and  O',  a\  f/,  c".  r=  —  1, 

««         «    C      «      OaiidO'",o',6',  !,». 

Substituting  the  values  m,n,  1,  obtained  from  O,  for  a,  b,  Cj  in  the 
equation  of  cos.  W,  i  19,  and  the  above  values  successively  of  a',  6', 

(fj  we  obtain 

If  4iiO  n  :=  4  O  2,  by  substitutinrr  4  and  3  fi>r  m  and  n,  in  the 
above  equations,  the  actual  values  of  these  angles  in  the  hezoctahe- 

dron  AO  2^  may  be  determined.    And  whatever  values  m  or  n  may 

have,  by  substilutiiitf  thfir  vnhies,  the  angles  in  that  prntinilar 
instance  may  be  ascertained.    If  m  =  go,  us  jii  the  totralicxohe- 

dions,  COS.  A=  *— ,  cos.  B  =  —  1  =  18(F,  and  cos.  C= — 

In  this  solid  the  planes  O  and  C  are  in  the  same  planoi 

Ruudng  the  angle  B  =  180^.  In  the  dodecaliedron  the  angle  be- 
tween O  and  O",  and  also  O  :\v.f]  O"',  that  is,  B  and  C,  each  equal 
ISO'^.    In  the  cube  cacli  of  tlie  iui^rlcs  A  and  B  —  180^ 

iSuniiarly  in  the  other  monometric  solids  one  or  more  of  the  an- 
gles A,  B,  C,  become  equal  to  180^.  This  may  be  observed  by 
comparing  the  situation  of  the  planes  of  these  solids  vnth  those  of 
the  hexofSahedron. 

2,  Hemihedral  Forms. 


33.  a,  thOmed  hemikednnM.    O,      O'',  fig.  41,  have  the  same 

r«  l:iti\c  situation  as  the  same  faces  in  fig.  25.  A'  and  O  are,  there- 
fore, deternnncd  by  tlie  same  formulas.  To  determine  the  inter&r 
cial  angle  of  B',  the  equation  of  O  is 

The  equation  of  O'  is 

±.+  J-  +  z  =  l. 

m,  n,  1,  ,  being  substituted  fur  a,  Z>,  e,  and  — w,  — 1,  for  a',  6', 
c'l  we  obtain 


Tit  wt » (mn  —  2) 


By  substitnting  the  different  numerical  values  of  m  and  n,  what- 
ever they  may  be,  from  1  to  od,  the  corresponding  angles  for  the 

"other  i!irfined  hemihedrons  mnybc  obtained.  Excepting  in  the  hemi- 
hexoctahedrons,  one  or  more  of  the  angles  A',  B',     oeoome  equal 
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to  180°.   In  the  henii-octahedn>n  or  tetrahedron,  A  and  C  both 

equal  180^. 

b.  Parallel  Itemihedrom.  We  take  again  the  most  general  case, 
a  hemihedral  form  of  a  hexoctahedion,  mOn,  represented  in 
fig;  49.  The  planes  mclnding  have  a  similar  situation  with 
those  inclnding  the  same  intemcial  angle  in  fig.  25.  It  is  deter- 
mined, therefore,  by  the  same  formula.  For  the  other  angles  we 
have  the  equation  of 

0,2h-«+«=:1;  0",:r+?^  -}- -  =  1;  O',-  — +  ^  = 

By  siibstitutinjx  first  the  values  of  the  parameters  of  O  and  O', 
and  tlien  tiiosc  ot  O  and  O  ',  in  tlie  general  equation  lor  the  cosine 
of  iniertaciai  angles,  we  find 

Also  as  above  obtained, 

Cos.        Los.  ii  _  —  ^.^^.^jj-q:^. 

When  f»  s  QD,  as  m  the  hemi'tetrahezahedron,  fig.  44, 

C08.il*=r— Cos.:fl"=  — I;     CkMLO*  — 


In  this  solid  the  nn^lc  J?"  becomes  equal  to  180*^. 

The  ibrinulas  tor  the  plane  atigles  of  these  hemihedral  ami  holo- 
hedral  solids,  are  easily  deduced  From  the  equations  for  ilie  inclina- 
tions of  two  lines  in  space,  §  20.  They  are  of  little  importance  to 
the  mineralogist,  and  are  therefore  not  given  in  this  place. 


III.  INTBRFACIAL  AXfQlXB  BBTWBBN  TWO  DIFFBABNT  F0BX8. 

1>  Bolohedrai  F\arm»* 

34.  To  determine  the  inclination  of 402  on  30 1,  or,  in  general, 

m  O  71  on  m'  O  n'y  it  is  necessary  to  substitute  m,  n,  1,  for  a.  b.  r, 
and  ffi',  7i',  1,  for  a'^  b',  c',  as  heretoforo.  in  the  general  equation  for 
the  cosine  of  tlie  hiclination  of  two  planes,  §  19.  If  this  substitution 
be  made,  the  equation  becomes 

mm'  (n  n'  -|-  1)  nil' 


Cos.  Q(the  sought  inclination) 

By  writing  the  numerical  values  of  m  n,  and  m'  n',  in  ;hiv  in- 
stance, the  sought  angle  is  obtained.   This  formula  may  tm  sunpU- 
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[  fied  for  particular  values  of  m  and  n.    A  few  of  these  foraiulas  are 

given  in  the  following  table,  in  which  M  ia  written  for 

Vi5(?+i)qp5r,  andJfcP for  v«^(i»r«+i)-|-»«. 


m'Om* 

m  O  n 

«« 

!)-{-» 

M 

iirv(«'«+8) 

00  O  ft 

n 

1 

If  the  forms  under  consideration  were  4 02  and  2  O  2,  the  angle 
might  be  obtained  by  substitutin?  in  the  formula  opposite  mOn, 

m'  O  m',  \  2,  (or  m  and  2,  tor  ml ;  and  by  performing  the  re- 
duction, the  cosiune  of  the  required  angle  would  be  determined.  If 
the  tbruis  were  4  0  2  and  Q  3,  we  should  substitute  in  the  for- 
mula for  f»  O  n>  Qo  O  n\  4  2,  for  m  fi,  and  3  for  n*\  or  if  the  general 
formula  for  cos.  Qwereused,  it  would  bealso  necessary  to  put  ooform'. 

%  Hemihedral  Forma. 


35.  a.  Inclined  hemihedrons.  When  the  form  iias  the  same 
relative  ^ition,  that  is,  are  either  both  plus,  or  both  minus,  the 
formula  is  the  same' as  for  holohedral  forms,  fiut  when  one  is  plus 
and  the  other  minus,  the  formula  becomes 

OS.  Q  — 

If  one  of  the  forms  is  a  tetrahedron,  —  equation  becomes 

^*      —  MV^  * 

h.  P<Mralhl  hemihedrons.   On  account  of  ^e  uns3munetrical 

character  of  the  parallel  hemi-hezoct»hcdrons,  the  planes  of  one  of 
lh(  solids  situated  on  auotlier,  make  u  dilferent  angle  with  the 
thrcf  adjacent  planes.  Fornuil.'us  may  Ix;  deduced  for  tlie  three; 
wc  give  here,  however,  only  the  formulas  for  tlx?  int(!rfacial  angles 
between  two  analogous  planes.  If  the  solids  aie  both  plus  or  both 
minus,  that  is,  have  a  like  position,  the  formula  is  identical  with  that 
for  the  holohedral  forms: 

If  unlike,  .  '         *  . 
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Bf  leduction  wc  obtain  for  the  cosine  of  the  interfiMual  ao^e 


[mOn] 

3 


on 


  [OD    n(ntn'  -t-1)  . 


n  n' 


IV.   DETERMINATION  OF  THE  CRTSTALLOaSAPHIC  SIGNS  OF 

PLANE8  BY  INSPECTION. 

36.  The  iiiethoii  of  determination  depends  on  on  observation  of 
the  paiallehsm  of  edg^es,  and  of  the  forms  of  faces.  The  general 
equations  have  afaready  been  ffiven  ink  29,  It  will  be  convenient 
to  have  the  several  deduced  formulas  arraneed  in  a  table,  ii^ere 

they  may  be  referred  to  in  investigritions  on  this  subject.  An  exam- 
ple in  §  28,  explains  the  method  of  deducing  these  formulas. 


m'Omf 

m'O 

CD  On' 
cpO 


Q0O»' 


1.  HolohcdraL 
o.  Combinations  of  mOit,  (fig.  25.) 

1.  Trancaslaa  ottdg^A  of  «0i»,* 

2.  Triiiicaiiim  oCetltje  Cof  wOn, 

3.  Truncation  ol  cti^  o  n  mOn, 

4.  Truncation  of  solid  aii^lc  a  by  rhombic  plane, 

5.  TraneatloDofsoUdaiifl^At 
h.  Combinations  oimOm,  (fig.  16.) 

1.  Rep.  of  S-A.  a,  of  mOn  by  4  pi.  i-E.  with  the  same 
Ikce  uSmOm^  par.t 

9.  Tmne.  of  edge  CoThOMi 

5.  Rq».  of  8- A.  a  bj  3  pi.  inc.  on  edge  C,  I-E.  par.  to  edge 

B  of  m  Onif 
4.  Trunc.  of  edge  B. 

6.  Sep.  of  S>A. «,  by  2  pi.  inc.  on      I-E.  of  8 pi,  with 
tie  sune  face  of  MOm  parallel, 


•  TheabOTO,  written  In  ftill,  would  read,  A  ikee  of  mfOw',  tnmeatee  llie  longest 
edgeof  mOn,  or  edge  A,  when  W  (of  ••'Ow')  — 

t  The  following  abbreviations  have  been  used  in  this  and  othei  similar  tables : 
Trime.,  tmneaHoni  ^P-,  replaoenent}  Bn..  bevelment^  JS-A.  coUd  angle;  I-E, 
ed^t  of  mieneetioaoftwopkuMi;  Aw.^ptialieli  Pj.,p]anfl«}  Ac,  Inclined;  Jibe,, 

rhombic. 
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pi 


6.  Rep.  of  S-A.  3e,  by  4  pi.  inc.  on  B.  I-E.  par.  to  C, 

7.  Tr.  of  S.A.  a !  IE  ut'  J  pi.  with  the  same  iaccofwOrn 

parallel  j  fig.  Iti,  planes 

e.  mO,  (fig.  20.) 

1.  Rep.  of  S-A.  c  of  «nO  by  8  pi.  i  l-E.  of  two  planes  inc. 
on  the  same  fhee  ofmO  panllel, 

9L  Rep  of  S-A.  c,  by  4  pi.  inc.  oil  A. ;  1A  of  tWopL  with 

the  same  face  of  m O  paraUd| 

3.  Trunc.  of  edge  A, 

4.  Rep.  of  S-A.  c,  by  1  rbr  p!  inc.  on  A.  of  mO,  (fig.  SJ2,) 

5.  Rep.  of  S-A.  c,  by  4  rbc.  pi.  inc.  on  B, 


6.  Rep.  of  S-A.  c  by  4  pi.  inc.  on  B.;  I-S.  with  a  ftca  of  «^  m'^l 

mO,  par.  to  edge  A.  (fig.  23,) 

7.  Tmnc  of  B, 

(j.  aoOn,  (fig.  11.) 


Oft  Ikcea 


1.  Rep.  of  S-A.  b,  by  6  pi.  I-E.  ot  two  pL  iac.  on  nme 

face  of  00 0»,  parallel, 
3.  Trunc.  of  edge  A.  of  odOa, 
3.  Bef»  of  8-A.    liy  3  rbc.  pi.  inc.  onedgat  J, 

e.  qdO,  (fig.  7.) 

1.  Ber.  of  edges  of  aaO,  (fig.  37,) 

a.  Trunc.  of  edges  of  ooO.  (fig.  18,) 
S.  Rep.  of  oliUtte  8-A.  of  90,  I17  S  pL  inc. 
of  a»0. 

/.  O,  (fig.  4.) 

[1.  Rep.  of  S-A.  of  O,  by  8  pi.  (fig.  86.) 

9.  Rep.  S-A.  of  O,  by  4  pi.  inc.  on  laces  of  O,  (fig.  17.) 

QoOao^(fig.  1.) 

1.  Rep.  of  S-A.  by  6  pi.  (fig.  24.) 

9.  Rep.  of  S-A.  by  3  pi.  inc.  on  primary  faeea,(Sg.  14.) 
3.  Rep.  the  samo  inc.  on  edges,  (fig.  19.) 

37^2.  Bsmihedrat, 
«.  GombiiiatMnis  of    a  ->  (fig.  34.) 


1.  Tnme.  of  edge  C^,  {fig.  87.) 

3.  Rep.  of  acute  S-A.  by  6  pi.;  I-E.  par.  to  edge  C;  (fig.38,) 
3.  Rep.  of  ac.  S-A.  by  3  rbc.  pi. ;  I  E.  of  two  pL  with  a 

face  of  pualkl,(fig.a6^) 


m 


2m— I 
m-f-l 


m-1 


m+l 
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4.  Trunc.  of  edge  B*. 

5.  Trunc.  of  obtuse  S-A.  (fig.  35.) 

6.  Trunc.  of  acute  S-A. 


6. 


[mOn] 


2 


(fig.  49.) 


1.  Bev.  of  edge  B. 
♦2.  Bev.  ofvl. 

3.  Rep.  of  edge  C.  by  plane  inclined  to- 
wards edge  B. 

4.  Rep  of  edge  C.  by  plane  inc.  towards 
edge  A. 

[mOn] 
2 

6.  Trunc.  of  edge  A. 

7.  Bev.  of  edge  A. 

8.  Rep.  of  edge  C, 


5.  Trunc.  of  edge  B.  of 


C. 


[  QPQl/] 


(fig.  44.) 


1.  Rep.  of  inequilateral  S-A.  c"by  pi.  inc 

on  edge  A."  I-E.  par.  to  transverse 
diagonal, 

2.  Trunc.  of  equilateral  S-A.  (figs.  45, 
46, 47.) 


m'=n  and  m'^w 
m'=m  and  n'  >n 


n'=. 


m'{m* — n)n 


(inn — nmn-)-7n'(m — n'ym 
in'(vin — I)mn 


tfi'  (  m' — n  )n — (m — )m 


n' 


,   (mn— l)mii-f<TO-^»)m 
(m" — '»)>» 


38. — V.  FORMULAS  FOR  THE  PARAMETERS  OF  PLANES  FORMING 
PARALLEL  INTERSECTIONS  WITH  THE  PLANES  OF  THE  IN- 
CLINED HEMIHEDRONS.* 


m'On' 
2 

m'O 

3 
O 

3 


fjiOn 
a.  — . 

m"n"  (m'n-f  wn')— {m -\- m')  n  n' n"  (»'— n)  mm  =  0. 
m"  n" {m'n-\-m)—m"{m-hm')n—n"{n—l)mm'=0. 
m"  n"  im-{-n)  —  m"  (w-f  1)  n  —  n"  (n—  1)  to  =  0. 


•  The  corresponding  formulas  for  the  holohedral  solids  have  been  given 
iu«29. 
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mOm 


b. 


2     »"  ~  TO"  (to  +  TO')  4-  »"  (to'  —  to)  =  0. 

1!^         m"  n"  (»'    I)  -f  - (w+wO  — (m— l)*"  »  0. 

?  2m"n"  —  TO(m4-l)  — »"(»»— i)  =0. 

9  j 


VI.  DBTEBMINATION  OF  THE  SIGNS  OF  PLANES  BY  CALCULATION* 

39.  For  the  determination  of  the  values  of  m  and  n  from  t]ir  in- 
terfacial  angles,  the  following-  formulas  m.iy  be  employed.  In  thorn, 
the  letter  v  represents  half  the  incliiuition  of  JJ  on  />  ovrr  the  an- 

§le  c,  (fig.  25 :)  S  represents  liaif  the  inclmulioii  oi  B  on  B  over 
16  angle  a ;  v  represents  the  inclination  of  C  on  the  horizontal 
basal  section ;  f  represents  the  inclination  of  C  on  the  diagonal, 

which  connects  the  solid  angle  b  with  its  opposite.  Tau.  e  =  ^ '^f^> 
a.  1.  If    and  B  be  given  in  a  hexoctahedion : 
Coe.»=52?ii|^|±£^il£j  »  =  tan.»;  «=taa. i^sin. v. 

2.  If  C  and  il  be  given : 

Cos.  t = E£S^i±t^^  J  d' « 144^  44'  -  •  i  tan.  ««8in.  d' tan.  i  C; 

n  =  tan.  ( 1 35^^  —  5 ;)  =  tan.  6'  v  2. 

3.  If  Band  Cbe  given: 

^^__.co8jc  ^_i35o_^.  n  =  tan.v:  w  =  tan. i sin. v. 

COS.  If  '  '  • 

6.  If  in  the  solid  mOin,  in  which  i  ^  =  90«>, 

1.  B  be  given  :  cos.  v  =  cot.  \  R  \  m  =  tan.  v. 

2.  C  be  given:  cos.i  =  cos. i  Cvi ;  6'=144°  44' — m+ 
1  =  tan.  5'v^2. 

c.  ii  m  the  soUd  mO,  in  which  »  =  1  and  ^0=90*', 

1.  jB be  given:  m=tan.^BV^, 

2.  A  heaven:  G0fi.t=2ca8.^ AVf-;  ^=^144<>44f-'t;  «is 

tan.  <5'v  ^. 

rf.  If  in  X  O     in  which  771  =     and  ^  H  —  90^. 

1 .  yl  be  given  ;  cos.  v  =  cos.  i  ^4  v  2  :  n  =  tan. 

2.  C  be  given :  n  =  tan.  (136o  —  i  C.) 
App. — E 
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VII.  EXAMPLES  OK  THE  APPLICATION  OF  THE  PRECEDING  PRIN- 
CIPLES TO  THE  DETERMINATION  OF  THE  SIGNS  OF  PLANES  OF 
MONOMETRIC  CRYSTALS. 

1.  Red  Copper  Ore.    (See  figure  of  this  species,  p.  362.) 

40.  This  figure  represents  an  octahedron  with  truncated  and 
beveled  edorps,  and  replaced  angles. 

A  is  a  face  of  the  octahedron,  which  =0. 

e  truncates  the  edges,  and  is  therefore  the  face  of  a  dodecahedron, 
(fig.  9,)  =c3cO. 

p  truncates  a  solid  angle,  and  is  therefore  a  face  of  a  cube,  (fig.  3,) 

=  CcO  GO. 

Of  the  remaining  faces, 

a"  is  of  the  general  form  m  O  (comp.  fig.  21.) 

e'  "  "  CO  O  n  (comp.  fig.  23.) 

a'  "  "  m  O  m  (comp.  fig.  17.) 

o  "  "  m  O  n  (comp.  fig.  27.) 

a'  tnincates  an  edge  between  two  planes  e,  (oo  O ;)  its  sign  is 
therefore  2  O  2,  (§  36,  e,  2,  and  fig.  18.  ) 

To  determine  o."  (m  O)  we  measure  the  inclination  of  e  on  a"  = 
160<>  32'.  Subtracting  90°,  70°  32'  remain,  which  equal  half  the 
interfacial  angle  a'' :  a"  =  ^  B,  (fig.  20  ;)  using  the  formula,  h  39,  c,  1, 
m  -  tan.  ^  v  i,  we  find  that  m  =  2.  The  sign  of  a"  is  tlierefore 
20. 

The  faces  o  (m  On)  bevjel  the  edges  of  ooO,  and  therefore  (§  36,  e,  1 ) 
n=  To  determine  n,  we  measure  the  angle  o  :  e  and  find  its 

m — 1  ^ 

value  160°  64' ;  the  supplement  of  which,  19°  6',  is  the  angle  r, 

(§  39.)    But  according  to  h  39,  tan.  t  =  and  therefore  by 

V3-Haa.« 

transposition  n  =  — ^. 

Making  s  =  19°  6',  and  observing  that  tan.  19°  6^  =  }  V  3,  we  ob- 
tain n=^.     And  since  »=        J  =  — ,,  .-.  711=  3,  and  the  as- 

2  71 — 1'  2  m — r  ' 

certained  sign  is  30^. 

Tliis  could  have  been  determined  without  measurement,  if  the 
planes  o  were  so  extended  as  to  form  an  edge  with  the  plane  A. 
Two  opposite  planes  o  would  then  have  made  parallel  intersec- 
tions with  O,  and  consequently,  (§  3b,  a,  5,)  we  should  have  had 

n=  Therefore  since  also  n  —  -        :  from  which 

Wi -J- 1  JFl— 1      IH  1  W-f-l 

we  find  w  -  3,  as  before  determined. 


CLASS  MOMOMJBTaiCA. 
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The  signs  of  the  planes  coUeoted  together  fom  the  following 
description  of  the  crystal : 

O.  20SL  ooO.  odOoo.  20.  opOS.  30|. 
A  e        p      a"     C  o. 

2.  Abltve  Amalgam,  (Fig.  p.  392.) 

41.  The  general  form  of  this  solid  is  a  dodecaliedron,  with  modi- 
fied edges  and  solid  angles. 

E=  ooO.  a'-202,  (§  36,  e,  2,  fig.  18.) 

p  =  odO  00,  faces  of  cube  (fig.  6.)  a^O  face  of  octahedron,  (fig.  a) 

C-odOw,  (fig.  13.)  o-«*^>i5Zi»         ^>  ^>  ^^-^ 

The  inclination  of  e'  on  p  ( oo  O  oo )  =161°  34' ;  from  which  by 
subtracting  we  obtain  71'*  34',  which  is  half  the  inclination  of 
e'  on  e'  over  p,  and,  therefore,  equals  v,  (§  39;)  therefore,  39,  d,  1,) 
n  =tan. V  =  tan  70*^  34'  =  3.    Consequently,  e'  =  oo  03. 

The  determuiauon  also  of  o  depends  on  measurement,  and  flie 
process  is  the  same  as  given  in  the  remarks  on  red  copper  ore.  By 
this  means  it  is  found  uiat  O = 30|. 

The  expression  for  the  crystal  is,  therefore, 

0)0.  202.  30f  ooOgd.  odOS.  O. 


€frai/  Copper  Ore* 

42.  This  solid  has  ahemihedral  char- 
acter,  being  a  trigonal  hemi-lrisoctahe- 

dron,  with  replaced  eds^es  and  angles. 
Its  planes  belong  to  the  iuUowing  forms  : 

Ai  a  face  of  a  tetrahedron,  (fig.  35,)  =s  ; 
p,  a  face  of  a  cube,     ao  God; 

(figs.  33,34;) 

e  =  00  O,  (fig.  36 ;) 
6^=  OD  0»',  (fig.  38,  §  37,  o,  2  i) 
.  m'Om' . 

— a'=5  

a-="-^,  (do:.  37,  ^37,  a,  1.) 
The  intersections  of  a'  with  two  planes  e  (oo  O)  are  parallel,  and 

therefore,  (§  37,  o,  3,)  ma=2and^=sS^. 


80S 


For  the  same  reason,  ^ef^  g 
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The  planes  a"  truncate  the  shorter  edges  of  and,  tliere- 
fore,  a"=i?,  (§  37,  o,  1.) 

Thogjdges  e' :  a'  arc  parallel  to  the  shorter  edges  of  ,  there- 
fore, with  respect  to  the  plane  e',  (§  37,  a,  2,)  nf  =  m-\-l,  and  hence 
^  =  0003. 

The  collected  signs  are,         coOoo.  cdO.  J.  — cc03. 

T' 

Iron  Pyrites.    (Fig.  1,  p.  406.) 

43.  The  several  forms  contained  in  this  crystal  are  as  follow : 
P:=  ocO  X,  fig.  1.  &'=  la^p^. 

a=0,  fig.  2.  o'=f^^ 

a'=fn"Ojn",  fig.  14.  c—lEpD.  fig.  42. 

By  a  measurement  of  e'  on  P  it  is  found  as  in  §  41,  &=  ooO  2.  e' 
(oo  O  2)  truncates  the  edge  o" :  o^',  that  is,  the  longest  edge  of  the 
parallel  hemi-hexoctahedron  o" ;  therefore,  (§  37,  b,  5,)  w'  =  n  = 

2  and  f^^- ]  =  [^-^].   But  o"  makes  parallel  intersections  with  e' 

and  a'  and  consequently  by  means  of  the  general  equation,  §  28,  for 
the  parameter  of  a  plane  forming  parallel  intersections  with  two 

others,  wc  find  o"  = 

In  the  same  manner  also,  it  is  found  that  a'  =:  2  O  2,  (§  37,  b,  S.) 

In  consequence  of  the  parallelism  of  the  intersections  of  o'  a'  and 
a'',  the  planes  o'  replace  the  edges  C  (fig.  49)  of  the  hemi-hexoctahe- 
dron o",  and  are  inclined  on  the  longest  edge  B,  (fig.  49  :)  and  there- 
fore a  37,  b,  3)  71'  =  ,  ,r^"!!l7?— -gr-.    Substituting  4  for  m, 

and  2  for  n,  and  reducing  the  equation,  we  obtain  7i'  =  J  m'. 

If  now  the  plane  &  were  so  extended  as  to  form  an  edge  with  o', 
this  edge  would  be  parallel  to  the  intersection  of  o'  with  a'  and 
from  the  parallelism  of  these  two  lines,  observing  that  a  =  O,  e'  = 

CO  O  2,  it  is  determined  that  n  =  By  equating  these  two 

values  of  m,  it  is  found  that  m  =  2  and  /i  =  f  and  the  whole  sign  of  o'is 

Also  from  5  37,6, 5, 6^'=  fe_£±l. 


CLAM  miixTaiCA.  [37 

But  as  this  intersection  of  e'  with  o'  does  not  exist  in  the  crys- 
tals, we  must  liave  recourse  to  a  measurement.    As  above,  we  tirst 

ascertain  by  measurement  that  ef'=[^2j2J},  Consecjuently,  (^37, 

The  expression  for  the  crystal  is,  therefore, 

ooOcc.    tl£iJ     m\  tSL^ll   O.   2  0  2. 

The  following  are  the  descriptive  expressions  of  the  figures  on 
Plate  L,  belonging  to  the  Class  Monometnca: 

1.  S.  a         4.  6.  6.  7. 

obOod      op  Oo>.0.      O.aOoD      O.      cdOod.qdO      oo0.a»Ogo  ooO 

a  9.  10.  11.  IS.  13. 

cc  0.0       0.00  O        qdO(k.<x>0%.        aoOn.         0.  «oOS  acO.ccOn 

14.  16.  16.  17.  16.  19. 

«Ooo.S08     808.«0«     SOS     O.nOm,     odGLSOS  «dO<».80 

SO.         21.  22.  23.  *24.  25.  26 

80      0.20.      S0.20S.      20.aD0i».      aoOoD.mOn.      mOn  O.mOn. 

97  S8.  *        «9.  30.        31.  32. 

oo0.m(/j^— — .        coOflD.  ^  ^.  cdOod.  —  ^.  2~"8 

33.  34.         35.  36.  37.  3& 

_  20  8  202  0  20  2  202  .  802^0  SOS  „ 
•OflD^-^.  -2-2-  -^i-. 

as.         40.       41.  48.  43.  44. 

^     so      SO      «0«        ^      [g>Oi»l      [cdO»]      _  («0«] 

45  and  46.  47  48.  49. 


.     CLASS  DIMETRICA. 


44.  In  the  Class  Dimetlica,  the  octahedron  formed  on  the  angles 
of  the  prism,  (fig.  52.)  proceeds  from  the  ratio  1:1:1;  or,  calling 
the  vertical  axis  a,  its  ratio  is  a  :  1  :  1,  and  its  sign  is  P.  Other 
similar  solids  on  ttie  angles  have  the  general  sign  wP,(fig.67.)  As 
the  vertical  axis  of  the  teiminal  plane  P  may  be  supposed  to  =  0, 
this  plana  is  erystalli^raphically  designated  oP,  The  lateral  planea 
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have  tbf  um^:^]  sigii  P  fr.  «-inrp  thoy  arc  formed  on  the  angles  of 
the  fundamental  octahedron,  and  are  parallel  to  two  axes.  The 

£ lanes  truncating  the  lateral  edges,  (lig.  61,)  if  situated  ou  the  octa- 
edron,  (fi^.  52,)  would  trancate  its  oasal  edges.  They  therefore 
would  intersect  two  lateral  axes,  and  be  parallel  to  tfaft  ver- 
tical, and  hence  are  designated  cx)  P.  The  beveling  planes  c'  (fig. 
62)  are  also  parallel  to  the  vertical  axis,  and  consequently,  since 
they  meet  the  lateral  unequally,  have  the  eeneral  sit^n  05  P  n. 
Planes  on  tlie  basal  edges  of  the  prism  {[i^.  5o)  are  situated  on  the 
terminftl  edges  of  the  octahedron,  (fig.  55,)  or  replace  the  terminal 
or  the  lateral  angles,  (fig.  66;)  and  extended  they  would  form  octa- 
liedrons  liavin<2;  the  ^T»neral  sign  m  P  go.  since  they  nrc  parallel 
to  one  lateral  axis.  The  planes  o  ni  t\^.  oS.  have  the  general  sign 
m  Pfij  and  extended  form  the  solid  represented  in  fig.  69. 

45.  Hemihedrai  forms  may  arise  in  the  some  manner  as  in  the 
monometric  system,  and  are.  similarly  designated.  The  tetrahe- 
drons, fig.  63,  a,  6,  are  designated  +  —and The  planes 
on  fig.  66,  ext^ded,  give  rise  to  fig.  67,  and  are  designated  m  gene- 

,  mPn 

ral 

Another  kind  of  hetnihedron  may  arise,  when  the  left  hand  o  at 
top,  and  the  rieht  at  bottom,  (see  fig.  58,J  or  the  riglu  at  top,  and 
left  at  bottom  of  the  two  planes  on  each  angle,  occur  alone.  These  are 

either  or  j-*^^^.    By  left  hand  at  bottom  is  understood, 

not  what  appears  to  be  the  left  at  bottom  in  fig.  58,  but  what  would 
be  to  the  left,  if  the  crystal  were  inverted ;  that  is,  the  iace  which  in 

the  present  situation  of  the  crystal  is  to  the  rij^t  ai  bottom. 

A  third  kind  is  prodneed  when  the  occiirrins'  plane  o.  is  that  to 
tlic  right  on  each  angle,  or  that  to  the  left  ou  each.  These  are  ex- 
pressed by  the  signs  I 


I.  CALCULATIONS  OF  THE  IKTERFACIAL  ANGLES  OF  THE  HOLO- 

HEDRAI.  FORMS. 


46.  We  first  consider  the  octagonal  pyramid  m  Pn,  fig.  59,  taking 
as  usual  the  most  2;f»npral  case.  The  interfacial  angles  to  be 
determined  arc  A',  V,  Z,  or  F :  P',  F :  F",  F  :  F'".  The  equa- 
tion of /'"is  +  -\'  z  —  L  which  gives  for  its  parameter  m  a, 
n,  1,  to  be  substituted  in  the  general  equation,  §  19,  for  a>  b,  c.  From 
~— I  +       1|  weobtain«':*':c'=f»a:  — n:  1. 


(I 


a'  :b^  :&=z  ma :  1 :  f». 
a':6':e's= — ma  mil. 


CLA88  OIMBTIUCA. 


By  a  siibsiitution  of  these  in  succession,  we  obtain  for  the  inter- 

faciai  angles, 

Cos.  Y  =  --^i|S^±^.. 

In  a  similar  tnanner  we  might  obtain  the  angle  of  incliDation,  T» 
of  two  planes,  over  the  axial  angle  of  the  base,  and  also  the  inclina- 

nation  If,  of  two  planes,  P,  over  tlio  interazial  angle  of  the  base,  or 
that  at  the  edge  Y.   Their  tangents  ore, 

Tun  A  7*        __man   — ,^     -  «   m  a  (»-f  1>  

lan.  t  X  —  lan.        —  v(m«aM«- ijH'-^'^  )• 

The  cosines,  signs,  and  laii^vnts.  of  half  the  above  angles,  are  as 
follow :  Af  is  written  for  m'a"  (/t-  4  I) 

Cos.  Sin.  Tan. 

"  M  M  «« 


Angle  i  X  \ 


Angle  iY;~*^( 


11      vXw»«-(m-|-iy-|-fli^  v(<i^>i-fi)Hft»^ 


From  the  above  we  deduce 

Cos.  J  X :  COS.  ^  Z :  :  ma  :  n. 


Cos.  i  Y :  COS.  ^  Z '.  :  ma  (n — 1^ :  nV2. 
Cos.  i  X :  COS.  J  Y :  :  V2  :  :  71 — 1. 

The  corresponding  proportions  for  the  other  dimetric  forms  are, 


Cos.  i  X :  COS.  i  Z, 

mPm  a :  1 

mP  ma :  1 


Cos.  4  Y :  COS.  4  if, 

a(m—l) :  V2 
a:  VS| 

ma :  V2 


Cos.  I  A  .  COS.  i  y. 

v2  :  w— 1. 


II.  DETERMINATION  OF  111  AND  71  FROM  THE  INTBRFACIAI.  AN- 
GLES. 

47.  TjCt  v'  —  half  the  inclination  ot  edge  A"  on  the  base  of  the 
octt^onal  pyramid  ;  =  half  the  mclination  of  edge  V  on  the  base 
of  the  octagonal  pyramid ;  v  =  half  the  angle  of  the  base,  which 
edge  X  meets ;  S  —  half  the  angle  of  the  baie,  whichedge  YniMts. 
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The  fi>liowing  equations  will  then  ohtain.  Their  demonstrations 
aie  not  giyen,  as  they  are  dedaoed  without  difficulty. 

Tan.  V  (angle  Xof  ooOit)  =  n. 

Tan.  5  (angle  Y  of  ooOn)  = 
Tan.  v'  =  ma. 
Tan.  «'=  "^''+^> 

1.  If  Xand  2^  he  given  m  ihc  form  mPw,  we  deduce  from  the 
values  of  their  sines  and  cosines^ 

C08.    1 

But  since  n  s=  tan.  v,  we  find  by  trigonometry,  ^^^^^^  =  cos.  v. 

Therefore,  =  cos.  v.   «  may  theu  be  found  by  the  equation, 

tan.  V  z=  n. 

In  a  manner  similar  to  the  above,  we  find  £51i£  ^  eos.  v' ;  and 

thence  for  7na.  Urn.  ✓  —  ma. 

2.  If  y  and  JZ  be  given,  we  find  as  above, 

COS.*  y  , 

 =  COS.  5. 

sin.  i  Z 

Then  since  »  =  180°— <a-|-40o,)  tan.  (^+46°)  =  n. 

-  COS.!  Z  «t/>2 

-^irh"'  ==  cos-      «»«  =  ^  tan.  5'. 

3.  If  X  and  Y  be  given  : 

•      cos.i  y  \  2  - 

Fwm  the  Talue  <tf  tan.  X,  we  find 

48.  The  corresponding  equations  fi)r  the  Other  dimetric  ibrms  mar 
be  derived  from  observing,  that  foi  mPm,  acoe.  i  ^=  cos.  i  X, 

(J  46,)  for  mP^,  ocos.  J        cos.  i  Y  V  2»  &c. 

a.  mPm. 

1.  From  A",  cos.  v'  =  ^  cot.  J  X;  wo  ==  tau. 

2.  From     cos.  v  ==  a  cos.  ^  j?;  m  =:  taa  t. 

3.  Prom  r,w  =  ^  *^^^"'t'>. 

If  7"  of  the  fundamental  ]>yra!md  is  known,  since  tan.  i  7^  = 
^(!^iy  (deduced  from  tan.  ^  T,  i  46,  by  making  nss  m  ss  1,)  we 
hare  in=  tan. }Tx  cot.  ^  7*. 
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b,  mP  , 

m — ^1 

h  FromYicos.i'ss^cot.  iirvSJ;  2  m— i  =  ^  tan,  5' v  3. 

2.  From  Z :  cob,  t  =za  V  ^  eon.  ^  Z;       =  tan.  (i  4-46o.) 

3.  FtamU:2m^l=  ^^^'^^^^^  *  ^^  of  if  the  angle  of  the 
pyramid  Poo  is  known,  since  tan.  |  U'  =  v(gM-8j'  (*^^"*^^  from  the 
value  of  laiL  ^CT,  146^  by  making  n  c=        2iit— l»s  tan.  iU  X 

e.  mP. 

1.  Fiom  X:         cot  t ;  cos.  r  =  cot.  f  X 

2.  Prom  Z:ma=z  tan.  v  J,  w  =  Z'  being  the 
corresponding  angle  of  the  fundamental  form. 

1.  From T:  ma  as  cot     cos.  f  =  co8.  |  Yv2. 

2.  From  jZ^:  ma  =  tan.  i-^:  masj^. 

0.  qdPh. 

1.  From  X :       tan.  |  X 

2.  From  Y  :  ^  =  tan.  i  Y. 


III.  CALCVLATIOH8  OF  THE  INTBAPACIAL  ANGLBSOr  THE  HSMI- 

HEDRAL  DIMKTBIO  aOLIDtf. 


49.  Ry  substitutine^  the  parameters  of  the  faces  in  th'^  irenerai 
[nation 
(%  67,) 


equation  for  the  cosines  oi  inter£M:iai  angles,  we  obtain  for 


^     =  ~ 5'«v.-+i)+3r- 

The  ooflines  of  the  semiangles  aro, 
and  hence  we  obtain  the  proportion,  j 


Api».— F 
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If  n^lf  as  in  ^»  we  obtain, 


Cos.  JC=  — 


Cos.  y  =  —  1.    Cos.  ^=  — 


COMBINATIONS  OP  THE  UIMKTBIC  FORMS  AND  THE  OETBR- 
MINATIOK  OF  THE  SIGNS  OF  PLANES  BY  INSPECTION. 


1.  Mohhedral. 

50.  The  following  general  laws  aie  obvious  dedudioiis  from 
what  has  already  been  explained. 

1.  Forms  whose  intersections  are  horizontal  and  parallel,  have 
nf=n,  {i\g.  57,  a',  a,  a".) 

2.  Foruis  wliich  have  their  intersections  parallel,  und  also  par- 
allel to  the  ed^  r,  have  inf=m,  (e  and  a,  fig.  55  ;  o,  fi^.  60.) 

The  following  deduced  formulas  have  be^  obtained  in  the 
manner  as  those  for  the  monometric  solids : — 


m'Pa> 


m'Pn' 


a.  Combinations  of  mPth  (fig*  69.) 

1.  Tnmc.  of  edfe  Y  of  mPn, 

9,  Rep.  <tf  Terni'A.  bir4Tbc.  pL  inc.  on  edge  y, 

3.  Rep.  of  basal  angle  at  Y  by  2  pi.  inc.  On  V.  IfE.  par. 
to  X,  (fig.  GO.) 

1.  Tninc.  of  X, 

5.  Rej).  of  Tcrin-A.  by  1  rbc.      inc.  on  A", 

6.  Rep.  of  Basal  A.  at  A*  by  2  pi.  inc.  <m  X,  I-S.  par. 

toy, 

7.  Tnine.  of  ImmI  edge, 

b.  mPt  (fig.  62.) 

i.  Bev.  of  Term-E.  of  «JP,  (iig.  60,) 

8.  Rep  <tf  Basal  E.  b3r4  pi.  I*E.  par.  to  term,  edges, 

3.  Truiic.  of  Term-E.  (fig.  55,) 
i.  Rep.  of  Basal  A.  by  S  pi.  inc.  on  Term-E.  I  E  of  two 
fi.  witbthe  same  flM«of  ml*,  panUlel,  (%. 

c»  fnjPoo. 

1.  Rev.  of  Term-Edges  of  wPoo,  (sim.  to  fig.  60,) 

i2.  Rep.  of  Basal  A.  by  3  pi.  inc.  on  Tcrm-E  I  E.  of  two 
I  planes  with  the  same  face  of  mPao  parallel,  (sim. 
I      ag.  56,) 

3.  Tninc.  of  Term-E.  of  mPoo,  (fig.  55,) 

Bev.  of  Basal  Edges  ot  mPv^t  or  rqp.  of  Tmn-A.  by, 
4  pL  with  horixonlal  ialeneetloii^  (sini.  fig.  57.)  \ 


n 


m 


._ »«(« — I) 
n 

^,_m(it-t-l) 


m' 
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m'Pn' 


3 


OOP 


'  8 


61. — 2.  HemUiedrcd. 
mP 

a.  Combinations  of        (fig.  63.) 

1.  Bev.  of  middle  edges,  (flg.  S4,) 

2.  Rep.  of  angles  by  a  pL  with  I-E.  par.  to  middle  edgesj 

3.  Rep.  of  ang.  bj  2  pi.  l-E.  of  two.pL  with  the.  same 
face  of  ^  parallel, 

4.  Rep.  of  angles. 

5.  Rep.  of  middle  edges,  (fig.  66.) 


b»  mP  00. 
1.  Bar.  ofalleniate  Tenn-E.  (fig.  68,) 
9  Tnne.  <^a]ieniate  Tenn-R,* 


V.  CALCVLATIOir  OF  THB  INTBRFACIAL  ANOLB8  BETWEEN  THE 
DIFFERENT  DIM BTRIC  F0BH8  IN  COMBINATION. 


52.  By  substituting-  th*"'  pnmMiri.  rs  of  tlw  i';\ros  ui  the  general 
e(^uation  for  the  cosines  oi  iiiiciiaciui  uiigleii,  iho  cui>ine  of  the  in- 
clinatioii  of  two  ftoes  of  mPn  and  mfPnff  is  delermined  to  be  as 
follows: — 

By  a  substitution  of  the  several  vahies  which  m  and  n  may  have, 
we  obtain  the  sought  angles.  The  ibllowiug  table  contains  a  few 
simplified  fonnula  for  the  more  simple  forms.  In  it,  il£=sV(m*a* 
(n«+l)+ii».) 


1  oP 

odPqo  I 

qdPti' 

m'Poo 

mPn 

n 
M 

mna 

Hi 

»M(l»«'-f-l) 

mP 

v^[9»»«ffl«-|-I] 

v[9f»%H-i  1  ^^f'^'^M-iJ 

mPoo 

ma 

w»n'a 

V[ii»»a*4-1] 

.1 ' 

n 

■  i  -  <- 

(H  WiJ  I1JL  11  .pJllUBlim 

:.  A  1 

v[«iSi-i+]v[»'M-iJ 

rr  '  U'    1^1  wo 

•  The  following  abbreviations  ha  ve  been  used  above,  in  additlqi|'||ihose  explaini^ 


under 
A 
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VI.  EXAMPLES  ILLUSTRATIVE  OF  THE  METHOD  OF  DETERMINING 
THE  CRVSTALLOGRAPHIC  SIGNS  OF  PLANES  IN  THE  DIMET- 
RIC  SYSTEM. 

Ajiatase,  (figure,  p.  361.) 

63.  This  crystal  is  an  octahedron,  with  truncated  edges  and 
replaced  angles.    The  axis  a  of  the  fundamental  form  il=P,= 

cos.  Z=  |,  tan.  iZ=  |  and  Z=  136°  24'. 

P  =  OP,  A/  =  odP, 

e  =  PQo,  (§  50,  2,  fig.  55.) 

The  intersections  of  two  planes  &^  with  the  same  a  are  parallel, 
and  consequently,  e"=2P  czd,     50,  6,  4.) 

a'  on  A=2o3°  27',  the  supplement  of  which,  26°  33'=i-^.  From 

formula  (§  48,  c,  2)  m  =  we  find  a'=iP. 

Consequently,  e'=\P  od,     50,  2.) 

Description  of  the  crystal,  P.  ccP.  2P  qd.  P  oo.  }P.       oo.  OP. 


Idocrase,  (fig.  3,  p.  360.) 

54.  a,  a,  are  faces  of  the  fundamental  octahedron. 

Axis  a=Vf .    Consequently,  cos.  X= — fV,  cos.  Y= — 
X=129°  31',  and  ^=74°  }0^. 

It  is  obvious,  that 

P  =  OP,  c  =  ooP,  M=  ooP  OD,  e  =  P  OD,  (§  50,  2.) 

An  approximative  measuremont  gives  the  anj]jle  a' :  c=146°  30^, 
from  which,  if  90°  be  subtracted,  we  obtain  56°  ^0'z=^Z,  and  since 

COS.  4Z  tan.  50=' 30'       0*1.      r  *      o  r» 

m  =  — rn,j  =  - — 5=r"77  =  2  :  therefore,  a'  =  2P. 
COS.  iZ'         tan.  370  5'  ' 

The  planes  c",  e',  arc  of  the  general  form  ccP«.  By  measure- 
ment we  find,  3f:e"=153°  SO',  M:e'=lC)\'^  34'.  Subtracting 
90°,  there  remains  the  value  of  for  each  form  ;  and  since  m= 
tan.  iX,  (§  48,/,  1.)  e"=:  ooP2,  e'=  odP3. 

Because  the  planes  o',  o''^,  and  e",  have  horizontal  intersections, 
and  e"=0DP2,  both  o'  and  o'^  are  of  the  form  mP2,  (§  60,  1.) 
Because  also  o'''  forms  parallel  intersections  with  M  and  a',  (2P,) 
o"=:4P2.  Also,  o',  o",  o'",  form  parallel  edges  between  M  and  a, 
and  are,  therefore,  of  the  general  form  mPm,  (§  50,  b,  2.)  Conse- 
quently, from  the  above,  o'=:2P2.  As  the  mutual  intersections  of 
a",  o''',  o'".  are  parallel  to  one  another,  and  also  to  the  normal  sec- 
tion, m'=m,     50,  2,)  and  since  o«»=4P2,  o^'=4P4,  and  a"=4P. 
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The  planes  replace  the  basnl  angles  of  the  pyramid  P,  and 
their  edges  of  intersection  witii  liie  biuiie  u.  are  parallel  j  therefore, 
(§  50,  a,  1,)  m(n-|-l)  =s  2m'n ;  or  since     =  1> 

m(n+l)  =  3ii.  » 

A^jraiOi  sinoe    replaces  the  edge  betweeM  e  {P  od)  and  o^,  (2P2,) 

ift(ii— 1)  =  11,  (§  29,  c,  2.) 
Therefore,  wi{7i+l)=  2m(n — 1)    »  =  3  and  o*s}  P3. 

Since  the  intersection  of  o*  and  &'  are  horizontal,  n^ssn,  and  con- 
sequently, 0"=  3P3. 

To  determine  o'  by  mofisnrement,  we  measure  the  angle  o' :  3f, 
from  which,  by  subtractujg  yO  we  oblam  JT.  Then  by  formnla, 
(§  48,  a,  3,)  Tn  =  tan.  ^Tx  cot. i P  ,  we  deteruuiie  w,  as  before, 
equal  to  2. 

The  signs  of  the  cn^stal  thus  developed  are, 
odPqo.  p.  op.  ooJ>.  2P.  4iP.  2P2.  4P2.  Poo.  fP3.  gdP3, 
ooP2.  3P3.  4P4. 

Tungstaie  nf  Lunc,  (figure,  p.  208.) 

56.  This  crystal  contains  two  instances  of  hemihedial  planes, 

planeo',  \       and  planeo^,  j,  ^<    The  ftcea  of  the  fimda- 

mental  pyramid  are  a,  and  the  length  of  its  axis,  according  to  Levy, 
isvu.   Therefore,  2^1060  12^7^  ZbsU2<>  9". 

The  edge  ^ :  e'  is  parallel  to  a  perpendicular  drawn  from  tha  ver* 
tax  to  the  base  of  A.   Consequently,  e'— 2P  cc,  (§  50,  6,  4.) 

Since  o"  replaces  the  edge  e' :  A,  m-|-f»ii-2/i=U,  (§  29,  rf,  1.)  Ckiiise- 

quently,mss-^*  The  inclination  e':o''=163o  nearly.  The 

supplement  of  Ihia  angle,  added  to  half  the  interfadal  angle  at  the 
terminal  edge  of  e',  (5(F  20',)  gives  £»r  ^  Y,  67<^  20". 

Substituting  in  the  value  of  tan.  i  Y,  ($  46,)  ^  for  m,  we 

obtain  ian.iY=  '±|  v/i^*- 

■  »i — 1  V  11 

Whence  it  is  found  that  iis=3,  and  consequently  and  the 

8ignis^t_f. 

The  intersections  o'',  e,  o^,  being  parallel,  we  find  fox  &  by  equa- 
tion, »  28,  m  =  ^*  The  interiacial  angle  a :  o'sslGl^^  33^.  Sub- 

tractmg  the  supplement  of  this  angle  from  the  terminal  interiacial 
angle  of  2P  oo^  we  find  iX=s2V*  53^,  from  which,  as  above,  we  ob- 

r  4P« 

tarn  o'  =  I 

Description  of  the  crystal,  P,  2Poo^  ^  t^i  ^ 
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The  followring  are  the  descriptive  esptemom  of  the  figtties  on 
PI.  I.,  belonging  to  Glass  Dimelrica: 


50.  51. 
OP.aoFoD.  OP.f.aoPoD. 


52. 


53. 

CD.  QD. 


Ge.  97.  66. 

mP,  9mPm .    mP.  m"P.  m*P.     OP.  mPn.  ooPeo. 


mP  00.  ocP  CD. 
89. 
mPn. 


55. 
mP.mP  CO 

60. 


61. 


63. 


OP.  <3oP.  coP  00.      OP.  gdPh.  odP  qo. 


OP. 


fi7. 


68. 
iiPf» 


63. 
P 


64. 


P 


mP%.inP,-P, 
n 

65.  66. 
P  P 

■^.»P».      ^.  Q0P«0. 


CLASS  TETRAXONA. 


56.  The  fundamental  form,  or  that  which  proceeds  from  the  sim- 
ple ratio  a  :  1  :  1.  is  represented  in  fig.  124,  PI.  II.  It  proceeds 
from  a  hexagonal  prism,  by  a  replacement  of  its  basal  edges  or 
angles. 

For  the  purpooes  of  calculation,  the  irertical  axis  ^ 
is  designated  the  axis  of  t,  and  the  lateral  respec-  r 
tively  axes  of  y,  z,  n.    If  one  half  of  either  of  these 
axes  (for  instance,  the  part  lettered)  is  assumed  as 
positive,  the  other  will  be  negative.    The  general 
equation  of  a  plane  P  meeting  the  lateral  axes 
Zj  and  the  positive  or  negative  ^that  is,  upper  or 
under)  portion  of  the  vertical  axis  is 


The  equslioQs  of  the  other  ftoes  are, 


I. 


In  the  application  of  Analjrtical  Geometry,  two  only  of  the  three 
lateral  axes  aie  required.  Assaming  z  and  y  as  these  two,  ever/ 
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plane  that  may  occur  in  this  class,  except  those  parallel  to  these 
axes,  will  inteneet  one  or  both  of  them.  Theielbre  the  situation  of 
a  plane  may  be  accurately  defined  by  a  reference  to  these  two  late- 
ral fixes  merely.    These  axes  intersect  at  angles  of  60*^  and  12(>^. 

Since,  then,  we  would  substitute  y  or  r  for  u,  it  will  be  necessa- 
ry to  determine  wliere  a  plane,  as  cm,  intersecting  m  at  a  certain 
distance  from  tlae  centre,  would  intersect  y  or  z  ;  or  in  the  figure, 
where  cm  would  meet    that  is,  the  length  of  the  line  a&. 

From  the  similar  triangles  c(f»,  eac",  m  :cb  :  :  acf  :  bm.  But  ca 
sss',  the  parameter  of  tt;omtss  inn =r',  parameter  of « ;  c^sco — 

Aazs^— K  Therefore  y  :y— r':  ;a&:r*  .\aif^ 

It  may  be  fimnd  in  a  similar  manner,  that  a  plane  intersecting  the 

axes  fi  and  y,  if  referred  to  y  and  z,  would  have  oc^as^Ppa=l. 

The  equations  for  F",  F'",  F^*,  F",  above  given,  transformed 
by  a  substitution  of  these  values,  become, 

Fori^''±^  +  ^^^  +  ^  =  l. 


I.  CaTBTALLOGRAPHIC  SIGNS  OF  PLANES. 

a.  Hoiohedral  Forms. 

67.  By  a  bevelment  of  the  basal  edges  of  the  fundamental  form, 

and  by  a  replacement  of  its  terminal  solid  angles,  various  forms  mP 
may  result.  A  truncation  of  the  terminal  solid  angle  is  designated 
as  in  the  preceding  class,  OP,  and  a  truncation  of  the  basal  edges, 

QO  P  QD. 

A  truncation  of  the  terminal  edges  produces  another  hex<igonal 
pyramid,  having  a  diagonal  position  relatively  to  the  fundamental 
form.   From  the  last  figure  it  is  apparent  that  a  plane  truncating 

a  terminal  ed^jo.,  would  meet  the  tixes  y  and  ii  at  twice  the  distance 
from  the  centre  that  it  would  meet  z.  This  is  rendered  npparent 
by  drdwiiiff  a  line  from  6  to  rf,  which  would  intersect  y  and  ii  at 
twice  the  aistance  from  a,  that  it  intersected  z.  The  sign  of  this 
dia^nal  pyramid  will  therefore  be  P2,  or  in  more  general  terms, 
mP2.  A  truncation  of  the  basal  edges  produces  a  sOUd,  with  an 
infmite  vertical  axis,  the  prism  xP2. 

Intermediate  forms  in  this  class,  are  designated  generally  mPn ; 
and  if  prisms,  coPn. 

d.  JBkmiAedral  Forma. 

A  rhombnhr-dron  is  crysfnUnrrrfiphically^  hemihedral  solid.  It 
may  result  from  the  suppression  of  one  half  the  faces  of  the  fimda- 
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mental  form,  viz.  three  alternate  at  one  end,  and  those  alternate 

with  these,  at  the  other.  Grit  may  proceed  from  tlie  hexagonal  prism 
by  a  replacement,  similarly  alternate,  of  its  basal  edges  or  angles. 

The  sign  of  a  face  of  the  rhombohedron  is  ±      Similarly  the  form 

mPn  may  have  the  hemihedfons  ±  ^H^.  When  n  «  0,  the  hemt* 

hedioii  lias  a  diaj^onal  jH)«ition  relatively  to  the  rhomboiiodrou,  and 

is  a  scalene  dodecahedron,  (tig.  110.) 

\-p,  »i>d  <  2^,  «ie  agn,  of  planes  mm4- 

o^us  in  their  dcriTation  to  those  of  similar  signs  in  the  dass 
Dimetrica.  The  holohedral  forms  mPn,  if  situated  on  the  hasal 
angles  of  the  fundamental  fcmn,  replace  each,  by  four  planes.  In 
the  Yarioua  hemibedrai  forms,  only  one  half  of  these  four  occur.  In 

the  forms  ±  ^-^t  the  occurring  planes  are  the  two  upper  of  one 

an^le,  and  the  two  lower  of  the  next  Again,  they  inay  be  the 
right  for  left)  hand  plane  above,  and  that  which  wUl  b§tothe  right 
(or  left)  of  the  part  now  below,  when  the  crystal  is  inverted.  Tmae 

have  the  ofeneral  designation  r  I*'inally,  the  two  right 

hand  (or  let't)  planes  of  each  mul:!'  maybe  theoccnrrnig  planes:  if 
the  crystal  be  inverted,  the  saiu«-  j»iaiies  will  be  to  the  left,  (or  right) 

Their  general  designaUon  is  J 


c.  Tetartohedral  Forma, 


The  tetartohedral  or  (pmrtn-  modifications  of  crystals,  are  in- 
stances of  the  occurrence  ol  only  one  out  of  the  four  planes  referred 
to  ia  the  lost  paragraph.  These  are  in  fact  instances  of  heimlie- 
diism  on  the  rhombohedron,  450  But  aystaUoffraphicaUjf  the 
rhomboliedron  is  hemihedral,  and  consequently  Siese  forms  en 
tetartohedral. 

If  the  existing  plane  is  the  rijjht  (or  left)  above  of  one  angle  of 
the  fundamental  pyramid,  and  the  right  (or  left)  lielow  of  the  next, 
the  same  planes,  when  the  crystal  is  inverted,  will  be  to  the 
left  (or  right)  hand.  Their  sign  is  therefore  in  general  sinilar  to 

I  mPn         r  taPn 

If  the  occurring  plane  is  the  right  above,  of  one  angle,  and 
the  left  below  of  the  next,  &c.  their  sign  will  be,  db  r  or 

±1  — • 
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V 

II.  QBNKHAL  REMARKS  ON  THK   AXKS  AND  EaVATIOMS  OP  THE 

RUOMBOUEDilONS. 

68.  The  general  equation  of  a  plane  F  in  a  rhombohedion  Pm^  is 

+  y  +  *  =  1,  (1.)  By  varying  the  signs  of  jf,  y,  «, «,  the  equa- 
tions ibr  the  two  other  upper  ftees,  and  their  opposites  below»  are 
ibund  to  he  as  follow : 

Upper,      — y+tt=  1.(2.)  tt  =  l.  (3.) 

Under,  _  ^  +  z  +  u  =1.  (4.)      -  ^  +  L  (5.) 

8ince  the  coordinates  of  ihm^  ])lanes  arc  identical  at  their  inter- 
section,  or  the  vertex  of  the  solid  aiiirlc  they  form,  we  may  obtain  the 
values  of  the  coordinates  of  this  angular  point,  by  comparing  iuid 
combining  the  above  equations. 

Fromeq.  1,  y  =  l  —  z  —         iromeq.  2,  y  =  ^-Hu — 1, 

.-.  —  -\-u — 1=1 — z         ;  and  consequently,  j-w-f  ar=2.  (6.) 


Again, firomeq. 4,  iis=i — ^+  —  fromeq.  6/«==2 — z — 

...  1 — g — ~=:2-^«  —  —  J  and  conijequeutiy,  ^=  L 

Whence  is  deduced,  x  =  f  ma. 
Hence  for  the  fundamental  rhombohedron,in  which  m^l^x-^a. 

In  a  similar  manner  we  find  y  =  —  ^,  z  = 

Also  for  the  other  lateral  angles,  a-  ^  ^  via,  y-  ^,  z  -  —  |. 

The  coordinates  of  the  apex  of  tlie  vertical  angle,  since  its  apex 
is  in  the  axis  of  ^,  are,  x—tna,  y  =  0^  z^O. 

From  the  equations  of  the  angular  points  of  the  vertical  and 
lateral  solid  angles,  the  length  of  the  inclined  diagonal,  or  a  line 
connecting  these  angles,  may  he  ohtninodby  means  of  the  equation 
/)  =  ^(.T— r)«  L(ff-~vy-^i Jind  thus  determined,  it  is  found  equal 
to  I  v&H^j      *^  ta  =  \j  it  equals  §  V^Ifs. 


III.  SKCONDABY  NOTATION  OF  THE  RBOMBOHBDRON. 

59.  a.  A  more  simple  method  of  notation  for  the  rhombohedron, 
than  that  derived  from  its  relation  to  the  fundamental  pyramid,  has 

been  generally  adopted.    According  to  it.  7nK  is  written  for  ^> 

00  i2  for  dtc. ;  ahd  as  tlie  rhombohcdral  forms  in  this  class 

are  by  far  the  most  numeroiU)  this  method  of  esipiession  is  mndi 
the  most  convenient. 
App. — G 
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b.  The  some  system  of  notation  may  be  extended  to  the  scalene 

dodecahedron,  or  scalenohedron,  by  comparing  the  len^rt^s  of  the 
vertical  axis  of  this  soUd,  with  that  of  the  inscribed  rhomboliedron. 
iSiiice  a  scalcuoliedron  results  from  a  bevelment  ol  the  lateral  edges 
of  a  rhombohedroiii  an  inscribed  rhombohedron  has  its  lateral  edges 
in  contact  with  the  same  edges  of  the'&rnfesr  solid,  and  consequent- 
ly their  bases  are  coincident. 

To  Hr'termine  the  dc5;ircd  relation,  avp  may  find  the  coordinators 
of  the  vertex  of  the  lateral  aniflcs  of  tlie  scalenohedron,  from  the 
equalions  of  its  planes  j  and  since  this  vertex  is  coincident  with  that 
of  the  same  angle  in  the  rhombohedron,  the  sought  relation  may  be 
obtained  by  comparing  the  result  thus  found,  with  the  above  ralues 
of  the  rhombohedral  lateral  angles. 

The  equations  of  two  planes  of  a  scalenohedron  in  the  same  sex- 
tant, are,  ^ 

ma      «  ^    '  •ma  '  n  ^  ' 

Those  of  the  lower  pyramid  forming  intersections  with  these, 

which'transformed  by  a  substitution  of  the  value  of  u  found  in  i  56, 
become 

From  these  equations,  the  terminai  edge  between  1  and  2  is  found 
to  have  the  equations 

±  -f  ?±!5:=l,andy  — z  =  0, 

via         n  '         ^  * 

and  Uie  edge  between  3  and  4, 

+  (i!iz:l^^i,  andy-;r=:0. 

The  intersection  of  tfipse  lines  is  in  the  vertex  of  thr-  '-olid  an  trie  ; 
hence  by  comhinin;T  them  we  obtain  (or  the  coordinates  of  this  point, 

Now  since  x  is  also  a  coordnialo  of  the  same  angular  point  in  the 
rhombohedron,  and  equals  ^  ma  or  i  of  the  semiaxis,  (that  is.  3  r  = 

semiaxis,)  we  also  have  — ^"^=  3  =  semiaxis  of  rhombohe- 
dron.- knii^^^)^^^r,  2212)  fa  the  coefficient  of  the 

vertical  axis  a.    The  sign  of  the  rhoniboiiedrou  derived  Irom  the 
scaleuohedron  ^  is  therefore  ^il±zil}  /J.' 
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60.  If  we  multiply  ?"2:25),  the  length  of  the  semiaxis  of  R,  by 
*    we  obtain  as  the  product  mo,  which  is  the  semiazis  of  the 


scalenohedron.  Consequentlyi  by  writiiig  this  fraction  af^er  R  in 
the  form  of  an  index,  we  obtain  a  secondly  sign  Ibr  the  scalenohe- 
dron, namely, 

n 

which  may  be  deduced  irom  the  other  sign  -g-}  by  substitutmg  in 
the  above  expression  the  numerical  values  of  m  and  n  firom  mPn. 

From  we  deduce  as  a  secondary  sign,  ^^^7'^^  R^'  i=It\ 
the  sought  sign. 

We  may  aUo  derive  the  primary  signs  firom  the  secondary  m'R*\ 
From  the  above  secondary  expression,  nf = 


therefore,  291^  —  tif=n,        and  consequently,  n  s 


Again,  to  determiue  m,      m'  = 


.•.m'n«2m  —  mti,    and   4f»=g^;  but  since  ^^=11', 


2n' 

CJonsetjuenliy,  m'n'  P  n  +i  is  the  primary  sign  of  tlie  scalenohe- 

dron,  mfR*' .   From  iP  we  obtain  3P  34-1  =  3P  2,  as  above. 

In  the  diagonal  prism,  arising  from  the  truncation  of  tlie  1/iteral 
edges  of  tlie  rhombohedron,  the  vertical  axis  =  tx,  and  consequently, 
mli*  becomes  mR".  This  sign  is  equivalent  lo  a)P2,  which  is 
the  primary  si£;n  of  the  same. 

In  reciq>itubtion  we  state,  that  for  any  rhombohedron,  we  have 
the  general  expression,  mR. 

For  a  series  of  scalenohedrons  arising  from  ?i  bevelment  of  the 
lateral  edges  of  any  rhombohedron.  mR^  the  general  expression  is 

7/1 ; 

and  for  the  prism,  (or  scolenoliedron  with  an  inlinite  aids,} 


IV.  CALCULATION  OF  INTBRFACIAL  ANOLB8. 


1.  Hahhedfal  i^VrvM. 


Gl.  The  lateral  axes  are  obliquely  inclined,  and  require  the  equa- 
tion for  cos.  Wf  in  i  25.  Since  the  angle  of  inclination  is  60°,  and 
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COS.  6(P  =  aiid  sin.*60^s|,  the  equatnn  beeomes,  after  a  sub- 
stitaUaii  of  these  values, 

Cos  W—    ^mmXi»n'-\-^'—n'r—^r'y-{-3nm'r^  

a.  Form  mFn,  (%. 

The  equation  of    of  this  aolid,  is  ^H- l+z^l. 
The  equation  of       ^  4-  ^  y+z-l. 

Substituting  the  parameters  obtained  from  for  a,  6,  and  those' 
from  F',  1^',  P",  in  succession,  for  afy    <f,  we  deduce, 

For  the  semiangles  we  may  thence  obtain, 

in  which  equations,  M=:  V  (4w'a'  (/i'  —  n  + 1  j  ^  3ii«)  j 
whence,  cos. J X: cos. i^^:: ma (2  —  n):nV3, 
COS.  J  Y;  cos.  i      :  ma  (n  —  1) :  n, 
COS.  ^X:  COS.  J  Y::2  — n:{n  —  l)v3. 

Represcntirij^  the  inclination  of  two  faces  over  an  axial  basal  an- 
gle, Cnnc^loat  edge  X,)  by  T,pw}  that  ovf^r  ;i  dias^onal  angle,  (ano-lo 
at  edge  Yy)  hy  if,  the  same  process  as  above,  with  a  subsequent  de- 
duction of  tliG  tangent  from  the  cosine,  gives, 


^,  tan.it/  = 


b.  By  making  » =  —p  we  find  for  the  relations  of  the  semi- 
angles  of i»P 00S.I X: COS. i  ^: :  a(m— 8) :  vS. 


Cos.  ^  Y :  COS.  ^  2::a:l. 
Cos.  i  .V:cos.i  Y::«»  — 2:  V3. 
Also  for  the  vaiues  of  7'  and  C/j 

Tiki  V'i 

 .      ran  A  Mf  —  

V3  V(aa-}-  1) 


VCoaCw— 2)3-1-3)' 
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Obsemng  that  tan,  J  ZP=-~~^y  IP  being  the  conrespondiDg 
angle  in  the  fiuidam<;nial  lonn,  we  obtain, 

From  which  equation,  if  U  and  U'  are  known,  7/t  uiay  be  loimd. 
€.  In  the  piism  odPyi, 

tan.iX  =  ^,  tan.iY=^^j^. 


Consequenay^jpi^s  Vixtan.  iX,  and  ^  a  vi  X  tan. }  V. 

d.  In  the  pyruiaiii  /ni^,  in  which  7i  =  1,  we  have, 
^^^_vt2^ilv:3^  tao.i^si|an.iC/=2oiaVi, 


From  the  ai^le  JZ  we  obtaini  ma  s  ^  tan.  ^ 
Or  since  2a        tan.  i  ^  in  the  fundamental  form, 

tan. }  y  =  ^^^'♦'^^  tan.        tan.  J Ts::  ma, 

From  tan.i^,  mrs^f!^,  but  in  the  form  in  which  msssl, 
tan.       =:  a.    Consequent!  y, 

2.  Hemihedral  Forms* 

a.  The  scalenohedron,  -~2~>  (fig*  Ilo^) 

The  formulas  for  tlie  cosines  of  the  aiigles  ai  e  det^riuined  in  the 
manner  heretofore  described. 

Cos.  ^X=z  "-^\  M  being  equal  to  v(4m*a»(»='  — n  +  l)-i-3»»). 
Cos.|y^!5S(ZL:^)v2,  cos. ^2r=r  " 

sin.  f  2r= 

Whence,  Cos.^X:  cos.      : :  1 :  » — 1, 
Cos.      :  sin.      : :  1  :  n. 
Gos*i  Y:m,^JZii  n—  1 :  n. 
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For  the  value  of  n,  we  obtain  from  these  proportions, 

 COS.  4  y-j- COS.  I  A'.   s\n.\Z,    sin.  JZ 

^  COS.  IX       '  "      COS.  tJC'  ^       sin.  iZ— COS.  |y' 

Designating  the  inclination  of  the  longest  terminal  edge  on  the 
terminal  axis  by  a,  and  that  of  the  shorter  by  5, 

^  ^  WW  (n  4-1)         -a  ma(2n-\) 

Cot.  a  =  — ^  X   >   cot.  ^  =         ^„  ^' 

mP 

h.  Rliombohedrons  ±  -g-*  or  mR. 

Cos.  X=  =  —  COS.  ^.    y  =  180° 

Cot.  a  =  2f«a  vj.     Cot.  iS  =  «ia  Vj. 

iiri  cot.  a  VScoI.a 

Whence,  ma  =  — -  =  — g  


Also,  ma  =        =  V3  cot. 


tfji  —  ^^^)  a'  being  the  corresponding  angle  in  the  fundamental 


cot.  a 


rhombohedron,  and  m  =  ^^t- 

'  col.  p' 

m'  Pn' 

c.  The  angles  of  — g —  terms  of  7n  and  n  of  the  sign  7nR* , 
may  be  obtained  by  substituting  in  the  expressions  deduced  for 


2 


/ 


these  angles,  m'n'  for  m,  and  — j  for  n,  (§  60.) 

t 

The  results  obtained  are, 

tan.  iX=  ^i''''H^-^)'±m,  ian.iY=^(-°;(»"+|)l+lg), 

*  ffta(n-|- 1)  Vo  ma(i« — I)  V3 


»-f  1 

COS.  \  X 

n— 1 

COS..  iY 

n+1 

COS. 

sin.  JZ* 

n— 1 

COS.  i  y 

2n 

sin.  JZ' 

Also,  COS.  iX :  cos.  ^  Y : :  n  -f  1 :  n  —  1 
cos.  iX  :  sin.  ^.Z^ : :  71  +  1  :  2n 
cos.  ^  Y :  sin.  \Z::n  —  l:2n 

*     

mPn  mPn 

d.  Forms  r  — '  — 2~* 

Tail.      =  tan.  ^C/;  tan.iJ^=tan.|7'. 
If  „  =  j^,  tan.  J«>  =  (2m  -  1)  X 

or  2m  —  1  =  Tan.  iZ>  x  y^t±3. 

In  quartz,  l2^tl)  _  2-34  .-.  27/i  —  1  =  tan.       x  2-34. 

e.  In  the  prism  oo  jR", 


Cos.X=— 


3wa  —  67»  — 1  ^          3na  -f-fin  — 1  S?--^ 

3(3n3  +  l)  '  —    2(3n3-f-l)  '   COS.  ^  -  ^ 


3/i>  —  1 

3»»3  H-  r 
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62. — V.  COMBINATIONS  OF  TBTKAZONAL  PLANES. 


0.  UezBgonal  pyramids  mP^  (fig.  124.) 

1.  Tmacatloii  ofMrmlnal  edge  of  mP, 

2.  Replacement  uf  lateral  angle ;  1-E.pftr.  loler 

minal  edge  ot  mP,  (tig.  VZl^) 

3.  Truncation  of  basal  angles. 

4.  TrancatUn  of  basal  «4g«8* 


b,  mP2,  (similar  to  ilg.  124.) 

I.  Trunc.  of  edg-es:  ofmP-J, 
3.  Tiunc.  of  basal  cdg&i. 
3.  TroDC.  <tf  biaal  angles. 

c.  QoPn. 

I.  Trunc.  of  edge  Vof  ooFw. 
3.  Truac.  of  edge  ^of  a>Pn. 


KW|ai. 


63. 


.  124.) 


4. 

5. 

C. 

7. 

8. 

9. 
10. 
11. 
12 


Bcv.  of  obiase  Term-E, 
Kev.  of  acate  Terra-E, 
Bcv.  of  basal  edges, 

Terminal  angle  rqdaced  by  6  pi.}  !•£.  hori' 
zontal, 

Terminal  angle  replaced  bjr  6pl.;  hE  par.  to 

ba.sal  edges  of  mH* . 
Basal-A.  lep.  by  2  pf. :  I-B.  bortooiklal, 
Trunc  of  obt  'renn  E. 
Rep.  of  Term-A.  by  3  ibc.  pi. 
Trunc.  of  acute  Term-E. 
Rep.  Lat.  A. :  I-E.  par.  to  obu  Term-E. 
Rep.  of  B«s-A.;  I-E.  horiaoolal, 
Trunc.  of  basal  angles. 


m 
m 
m 


13.  Tmuc.  of  basal  edges. 


6.  mR,  (fig.  107.) 


Jl  mJi,  (lig.  115,) 
i.ofmJ?,(fig.  117,) 
a-E.  (fig.  119.) 
1.,  I-R  par.  to  inc.  dia^ 
L  by  two  pLt(fig.U8.) 
it-A  ,  (  fig.  111.) 
i-E.,  (fig.  109.) 


Bev.  of  Lat-E.  of 
Bev.  of  Term-E. 

Tninc.  of  Term--  ,   , 

Rep.  uf  Lat-A.;  I-R  par.  to  inc.  diagonal, 
Rep.  of  Lat- A." 
Trunc.  of  Lat- 
Trxmc.  of  Lat- 


/(3»'-l)^w(3»--|) 


m'^im(3it— I) 


8.  Rep.  of  Lat« A.  br  9  pi. ;  I>E.  par.  to  inc.  diag. 


c.  mP2, 

1.  Bev,  of  alternate  Term-E.  of  i»P2, 

2.  Triiii.-  ofaliernate  Teriu-E.  of 

3.  Rep.  of  Lat-A.  {  I-E.  par.  to  Tenn-& 


4»t'(3«'4-l)— * 


i«'(3n'-(-l>-«i 
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64.  VI.  KCiUATlONS  FOR  THE  PARAMETERS  OF  PLANE.S  FORMING 

PARALLEL  INTERSECTIONS  WITH  TWO  IIEMIHEDRAL  FORMS. 

+  m'R*' ;  m"n"{m  —  m')  i  m'n'im,"  —  m)  —  mn{m"  —  m')  =  0. 
In  this  equation  the  upper  sig-n  is  used  when  the  two  planes  forming' 
the  intersections  incline  towards  the  same  ])oles  of  the  vertical 
axis ;  the  lower,  when  they  incline  to  different  poles.  When  Uie 
form  in"R''"  has  the  general  representative  sij^  m"P2^  this  equa- 
tion becomes  tn"{ni  —  m')  -f  tnm\n  -f-  n')  =  0. 

—  m/i"' ;  m"n"{tn  -f  nif)  T  tn'n'{m"  —  w)  —  mn  {m"  —  tn')  =  0. 
If  m''ie-"  =  m''P2,  m"{m  +  m')  —  mm'(n  ±  7i')  =  0. 

m'P2 ;  m"{ii"  —  n)m  ±  m\m"  —  ni)  =  0. 


VII.  INTERPACIAL  ANGLES  OF  DIFFERENT  TETRAXONAL  FORMS. 


05.  The  method  of  deducing  the  cosines  hjis  been  sufficiently 
explained. 

Cos.  m'Pn'  on  mPn  =  ^  — ^   


MAP 


In  the  following  values  the  negative  sign  is  omitted  : 


OP 

1  x/'n 

mP2 

m'Pn' 

n'v'S 

m'a^'inn' — n — n'-^'i) 

rt(wiwt'rt*-(-l)v3 

Af 

j\r  Vin-i—n4-l) 

V/(»l'»ffl«-f-l) 

m'anVd 

mm'a^-l 

ccPn' 

U 

2nn'—n—n'-\-2 

2v'(n'»— n'4-1)  \/(»'— n+l) 

The  cosine  of  the  inclination  of 

m«":4-»i'«"'  \  _  mm'a^{2nn'±\)±3 
—mR*  :  —m'R*'  \  ~  jy]y;   5 

m/?"  :—»»';? «'  )  _wm^/i'(37in'Tl)i:3 

mR*  :  -\-m'R  )  ^  _  ?/i>n'a3(3n  ±  l)db3  . 
— »i7?««  :  — m'/?  ]  .Vv(4>n'V+3)  ' 

m/?»  :  — w'/2  J  ^  _  ww'a'(3nTi)T3 
:  ■\-m'R  \  IvPOiliT'-'a  +S)' 

In  these  equations, 

Nz=z  v(mV(3/i»  +  1)  +  3).    N'  =  V(m'V  (3n"  +  1)  -f  3). 
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The  cosines  of  the  indinatioii  ~  :  "^—^y  when  bofli  tons  m 
iDdined  to  the  same  pole  of  the  vertical  axis, 

S»in»'tt2(  inn' — » — »'  -|-  3)  -f  3n»'. 

=  jW  » 

when  inclined  to  different  poles, 

MM 

SimUarly,  cos.  of  : — when  the  two  planes  axe  inclined 
to  die  same  pole, 

when  iaciiaed  to  different  poles, 

^  9mm'a^mH' — n  -~  »^  -f  8)  —  Zan' 
MM 


VIII.  EXAMPLES  ILLUSTRATIVE  OF  THE  METHOD  OF  DETEHMIIT- 
INO  THB  CBT8TAI.L0OnAPHIC  SIGNS  OF  PLANKS  IN  THE  TS- 
TEAXONAL  ST8TBV. 

1.  ApalUe^  (figure,  p.  186.) 

66.  This  fioiire  represents  a  hexagonal  prism,  witfi  tnincated  lat- 
eral edges  and  replaced  basal  edges  and  angles.    The  plane  e  may 
be  selected  as  a  face  of  the  fundamental  pyramid.  Then 
P  =  OP,  Mz=  odP,  e=  qdP2,  (§  62,  a,  3.) 

a  truncates  a  termina]  edge  of  P,  and  therefoie  =  P2,  [h  62,  a,  3.) 

The  edge  a' :  e  is  parallel  to  a  terminal  edge  of  P,  since  it  is 
parallel  to  the  edges  of  the  plane  a,  which  truncates  this  edge ;  con- 
sequently, a'  =  2P2,  {h  62,  a,  2.) 

The  ^ige  a :  e'  is  parallel  to  a  ternunai  edge  of  e' ;  theiefoie^ 
8incea  =  P2,e'  =  JP,  (§  62,  a.  2.) 

a'(2P2)  truncates  a  lateral  edge  of  the  pFyramid  e^(fnP),  and 
therefore,  e"=s2P,  (I  62,  a,  1.) 

The  edge  a" :  is  pfirallel  to  a  terminal  edge  of  e"  (2P) ;  con- 
sequently, ft''r=r4P2,  (?  02,  a,  2.) 

Descnpiion  of  the  crystal : 

odP.    00  P2.  op.  JP.  p.  2P.  P2.  2/^2.  4P2, 


2.  Calcareotis  Spar^  (fig.  2,  p.  193.) 

67.  This  figure  is  secondary  to  a  rhombohedron.  Its  larger 
faces  belong  to  a  scalenohedron.    Its  primary  faces  are  marked  R. 

a  is  a  face  of  a  hexagonal  prism,  and  equals  go  Jij  (§  63,  a,  12.) 

The  inter&dal  angle  of :  a,  diminished  hy  90°,  equals  the  inch- 
nation  of  of  on  the  base,  =  the  angle  ^ }  and  since  m  =-^^21 

App.— H 
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(J  61,  b,)  ^'  being  the  corresponding  angle  in  the  primary, 
a'  —  —  2R. 

The  edges  R  :  e*,  e' :  e',  e' :  JR,  are  situated  one  above  the  other, 
(the  two  planes  i?,  being  at  opposite  extremities  of  the  crystal,)  and 
are  parallel ;  consequently,  e' :  c',  are  faces  of  a  scalenohedron, 
(§63,  6,  1.)  But  also  the  planes  a' ( — 2R)  truncate  the  acute 
terminal  edges  of  the  scalenohedron.  It  follows,  therefore,  tliat 
e'=R',{k  63,  a,  9.) 

The  terminal  edges  of  the  primary  are  truncated  by  e  =  —  J/?, 
(§  63,  6,  3.) 

The  plane  &  forms  a  horizontal  intersection  with  &  (/f )  and  is, 
therefore,  of  the  general  form  mR\  (§  63,  a,  4.)  Also,  because  it 
bevels  the  terminal  edge  of  the  primary  R,  ^m'  (3n'  —  1)  =  (§  63, 
6,  2.)  Since  nf  =  3,  we  have  A?n'  =  7/i  =  1  and  m'  =  i,  there- 
fore &  =  iR\ 

The  two  adjacent  planes  e'  (JR^)  form  parallel  intersections  with 
two  faces  of  the  rhombohedron  a'',  and  therefore  bevel  its  termi- 
nal edges;  consequently,  since  ^m'  {3n'  -f-  1)  =  m,  (§  63,  a,  10,) 
a"  =  —  lR. 

Description  of  the  crystal : 

/2\    ^R''.    cd/?.    — |/?.    J/2.    — 2R.  R. 

3.  Crichtonitey  (figure,  p.  384.) 

68.  This  figure  is  in  part  hemihedral.  Its  primary  faces  are  let- 
tered /?.  a  =  0/?. 

The  edge  R  :  a  being  at  right  angles  to  the  edge  R :  (/,  (this  is  ap- 
parent in  the  crystal  though  not  in  the  fi^ire,  an  ortliographic 
projection  of  it,)  the  plane  (/  intersects  R  parallel  to  the  inchned  di- 
agonal of  the  latter.  The  edge  R:  a'  is  also  parallel  to  the  same 
inclined  diagonal,  and  in  addition,  the  edge  between  R  above  and 
a'  below  is  horizontal.  Therefore,  since  R  is  a  face  of  a  rhombo- 
hedron, a'  is  also  the  face  of  a  rhombohedron  ;  and  because  of  the 
parallelism  of  the  edge  R :  a'  to  tlie  inclined  diagonal,  as  above 
stated,  a'  =  —  2R,  (§  63,  6, 4.) 

Hence  follows  also,  (/  =  ^1%  (§  63,  6,  8.) 

The  intersection  a' :  a"  is  horizontal,  and  besides,  the  edge  R :  a" 
is  at  right  angles  to  a(0/d).    Therefore,  a"  ==  —  ^R. 

This  might  have  been  determined  by  the  parallelism  of  the  edges 
a:  a' J  o:  a". 

4.  QiiartZy  (fig.  7,  p.  339.) 

69.  In  this  figure,  /?,  a",  are  the  planes  of  the  fundamental 
p3nfamid-  a'",  a'*,  a'',  are  otlier  pyramids,  and  tlie  obliquely  situa- 
ted planes  tetartohedral  forms.    a  —  <x>P. 

The  edge  R  :  &  beinc:  parallel  to  a  terminal  edge  of  the  funda- 
mental pyramid,  &  =  21^,  (5  62,  a,  2.)  • 
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Because  the  intersections  of  the  planes  </, 
of'^       o'" ,  are  parallel  to  e',  they  have  the 

a^eneral  sign  mP^^^. 

The  signs  of  the  planes  a'",  a'",  a*,  may  be 
determined  by  measuring  the  inclination  a  : 
a"\  a  :  a''',  a  :  a*,  in  the  majnier  heretofore 
described.    They  are  thus  found  to  be 
a"  =  JP,       =  3P,  a"'  =  4P. 

The  inclinations  of  o',  o",  o'"^  o'*,  o*,  on  the 
face  a,  diminished  by  90°,  equal  each  the 
semiangle  Z\  (5  61,)  and  by  the  formula  in 
the  same  paragraph,  (§  01,  {/,) 

2m  —  1  =  2-34  tan.  ^  JZT",  we  obtain, 

4  4  4  4  4 

^  Description  of  the  crystal:   P.    ccP.   2P2.   |P.    3P.  4P. 


4 


8P4 


The  following  are  the  descriptive  expressions  of  the  figures  on 
PI.  II.,  Ixilonging  to  Class  Tetraxona: 

107  and  108.  109.  110.  111.  112. 

R.         R.R<3),oimR.mR^.      mR'^.mR.       R.xR.  ccR.R. 

114.  115.  iifi.     117.  ua 

OR.<z,R,oT  P.aoP.    R.R;  or  mRmR».   mR^.    R.m'R*'.  R.m'R»'. 
190.  121.  1-22. 


113. 
R.OR. 


119. 
R.—  iR,  or 

134. 


m 


mR.—  -  R.     —  4/?. 
1'25. 

0P.mP.oaP.aaP2. 


R.—2R,  or  mR.  —  2mR.  —27?. 

126.  127. 

mPn.      P.2PQ,  or  mP.2mP2. 


123. 

R.  —  R.    /?.  — /?,orP. 
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70.  Fig.  76,  a  rhombic  octahedron,  is  the  fundamental  form  in 
this  class.  The  parametric  ratio  of  its  faces  is  a  :  6  :  c,  these  letters 
representing  the  semiaxes.  Its  terminal  cd^es  are  unequal  :  one 
may  be  called  the  macrodiagonal,  the  other  the  brachydiagonal  ter- 
minal edge :  the  former  is  connected  with  the  longer  lateral  axis 
or  diagonal,  the  latter  with  the  shorter  lateral  axis  or  diagonal. 
Forms  making  horizontal  intersections  with  P  have  the  general 
sign  mP.  Truncation  of  the  basal  ed^es  produces  a  prism  ooP, 
(the  lateral  planes  of  the  primary  rhombic  prism.) 

Since  the  basal  angles  of  the  fundamental  form  arc  unequal,  and 
also  the  terminal  edges,  tliey  are  modified  independently,  and  re- 
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quire  each  a  distinguishing  mark.  The  plane  truncating  the 
shorter  edge  is  parallel  to  the  longer  lateral  axis  ;  it  is  therefore  de- 
signated p  Qo.  The  truncation  of  the  other  terminal  edge  produces 
a  plane,  parallel  to  the  shorter  axis  ;  this  may  be  expressed  by  >  ao. 
Other  planes,  on  the  lateral  angles,  will  have  the  signs  m  pec  or 
mp  OD,  according  as  they  are  parallel  or  incline  to  the  longer  or 
shorter  lateral  axis,  when  these  faces  are  parallel  also  to  the  verti- 
cal axis,  m  =  QD,  and  the  planes  have  the  sign  oo  poo  or  oopoo. 
These  are  the  larger  and  smaller  lateral  faces  of  the  right  rectan- 
gular prism.  Intermediate  planes  are  as  usual  designated  mPn. 
According  to  their  relation  to  the  lateral  axis,  they  are  distinguish- 
ed by  the  marks— or     over  tlie  P,  as,  mpn^  mpn. 


1.  CALCULATIONS  OP  THE  INTERFACIAL  ANGLES  OF  THE  TRI- 

METRIC  FORMS. 

71.  The  equations  of  the  faces  of  the  fundamental  octahedron 
are  the  following : 

For  F,  i  -f-  ^  +  i  =  l.  ForF,  ^  -{.l  —  t=l. 

-f  i=l.  jv-  _^  -i-J- +  f  =  1. 

'  a        ft       e  '         a    '   b  c 

By  introducing  the  parameters  from  these  equations  in  the  gene> 
ral  formula,  §  19,  we  obtain, 

Hence  we  have  for  the  cosines  of  the  semiangles, 

Cos.iX=fj,       Cos.iY=^,    ^    Cos.iZ=%,  . 

in  which  M=  VaM>^^a*^j-i)*c'  • 
Finally,  also. 

Tan.  i  X=iy^^,  tan.  i  Y=:'^^^\  tan.  i  Z='±^^. 

By  writing  in  these  formulas,  ma  for  a,  nb  for  6,  nc  for  c,  ac- 
cording to  the  values  of  these  quantities  in  any  given  form,  the  an- 
gle X,  y,  Z,  for  that  form,  may  be  determined. 

We  thus  deduce  for  the  prisms. 


a.  1.  caoP,  tan.  ^  X  =z^. 

2.  "    tan.  aY'=-. 

'  c 

3.  0Dj»n,  tan.  J  X=  y. 


4.  oopn,  tan.  i  T=  - . 

'         *  fie 

6.  Qopn,  tan.  ^  X=z^. 
6.    «   tan.  4Y  =  -. 
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Consequently,  from  equations  1  and  3,  n  =  tan.  J  X-t-  tan.  ^  X'^ 
(a)i  1  and  5,  n  =  tan.  J  X'-*-tan.  ^  X,  (^) ;  2  and  4,  vi=  tan.  i  Y' 
t«n.JY,(7);  2&nd6,  nsstan.  iY-*-  tan.  in  which  the 

marked  letters  represent  the  angles  of  the  formooP. 

b.  If  esoDySs  m  the  formsmpooand  jpoo, 

inm^oD,  tan.  JY=:^;  tan.J^rr^; 

Consequently,  m  =s  tan.  ^Y-t-  tan.  ^  T,  (() ;  m  ^  tan.  i  Z-^-  tan. 

e.  If  6  =  Qo,  as  in  the  forms  m  poa  and  i>  00, 

uii»Foo^tan.i^  JCss;!^;  tan.i^=^; 

inpoo,  tan.  i-3?  =  -;  ian.^Z'  —  -. 

Consequently,  m  =  tan.  1 JC''  -1-  tan.  i»= tan.  i  ^  tan. 

I  ^^  (0- 

The  values  of  m  and  »  here  deduced,  might  have  been  derived 
from  plane  tri^noinetry,  employing  the  right  angled  triangles  form- 
ed by  the  semiaxes. 

In  the  same  manner  we  may  obtain  the  value  of  7/1  in  wP,  the 
inclination  of  mP  on  crP  being  given.  For,  subtracting  90° 
from  this  inclination,  the  lan^ent  olthe  remaining  angle  varies  as 
the  length  of  the  vcriicid  axis,  which  is  the  perpendicular,  in  tlie 
triangle  containing  the  given  angle.  Consequently,  representing 
die  constant  base  of  this  triangle  oy  p,  and  the  given  angle  by  p, 

tan.  p  =  ^ ;  and  if  w  =  1,  as  in  P,  tan.  p'  =  *'. 
We  hence  have  m  =  tan.  f  x  ^  =  tan.  p  x  cot.  f*. 


II.  DETERMINATION  OF  THE  DIMENSIONS  OF  OCTAHEDRONS. 

72.  In  the  preceding  paragraphs  the  method  of  defennmmg  the 
angles  of  octahedrons  from  their  axes  has  been  explamed.  We 
may  also  deduce  the  values  of  these  axes  from  the  observed  angles. 
These  values  may  be  directly  obtained  ftmn  the  angles  of  the  sev- 
eral diagonal  sections. 

Let  a  represent  the  inclination  of  the  macrod,  terminal  edge  on 

the  vertical  axis. 

jSj  the  inclination  of  the  brachyd.  terminal  edge  on  the  vertical 
axis. 

y,  the  inclination  of  a  bosal  edoe  on  the  maerodiagonaL 

2te,  will  then  equal  the  terminal  angle  of  the  brachyd.  horizontal 

prism;  ^S.  tbn  terminal  angle  of  the  tii  fir  rod.  horizontal  prism; 
2/,  the  maciod.  lateral  edge  of  the  vertical  priams  of  the  pyramid. 
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The  relations  of  a'  :b*  :cf  may  therefore  be  determined  from  these 
angles : 

( 1 :  tan.a  :  tan./?. 

of  llfld^  \  cot.  a  :  1  :  tan.  y. 

I  cot.  ^ :  cot.  y  :  1. 

For  tlie  determination  of  the  angles  a,  jS,  y,  the  ibUowing  equa- 
tions may  be  employed : 

Sin  iX  *        sin.  \Z 

^       MU.  4  V  '        sin.  \Z 

Tan.  /3  =  tan.  |Xsui.  «t,  tan.  a  ss:  tan.  ^  Ysm.  /3. 

CJot.  a  sr  tan.  f  ^sm.  7. 

Sin. «  s  cot.  JXtan.  ^,  cos,  a  =s  cot  iXtan.  7. 

Sin./3scot.j^  Ytan.a,  cos./3s5  00t|  Ytan.  7. 

Sin.  7= cot.  1^  cot.  a,  cos.7=oot  ^Tcot. /3. 

By  comparing  the  angles  a,  jS,  y,  with  the  corresponding  angles 
of  the  fundamental  form,  by  means  of  the  relations  of  a,  6,  e,  to 

these  angles,  the  relative  values  of  m  and  v  for  tfiat  form  may  be 
determined.  F'or  the  form  mPn^  ma  should  be  substituted  for  a, 
nb  for  6f  and  rc  for  c. 


III.  COMBINATIONS  OF  THE  TRIMETRIC  FORMS. 

73.  In  the  following  remarks,  forms  are  said  to  be  of  the  same 
kind,  when  connected  with  the  same  axis,  and  consequently  having 

the  same  mark,  ^  or  -    placed  above  their  signs. 

1.  m'Fu',  bev.  inacrod.  terminal  edsre  of  mpn.  ^vhcn    }  m' _m 
vi'l'ti'^  bev.  brachyd.  terminal  edge  of  mptij  when  \W~'ti' 

3.  m'pn\  bev.  brachyd.  terminal  edge  oimhh  when  ) 

4.  mfpfifi  bey*  macrod.  terminal  edge  of  flipii)  when  \ 

9.  bev.  basal  edg^  of  m^'it,  when  »' »  m. 

mpn  replaces  the  macrod.  angle  otmffnf  by  4  planes ;  I-E.  par. 

to  brachyd.  edge,  when  m'  —  m. 
mpn  replaces  the  macrod.  angle  of  m'l^n'  by  4  planes  \  par. 

Co  brachyd.  edge,  when     =  ^. 

tnfn  replaces  the  brachyd.  angle  of  f»'M'  by  4  planes ;  I*£.  par. 
to  macrod.  edge,  when  m/  =  m. 
mpti  replaces  the  brachyd.  angle  of  mfl^»  by  4  planes;  1-E.  par,  to 

macrod.  edge,  when 
mfpti'  bevels  terminal  edge  of  wip,  when,  mf  =  ^« 


.  y  1.  ^  .  y  Google 
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m!j^'  replaces  by  4  pi.,  lat-aug.  of  mitn  \  l-£.  par.  to  temunal 
edges,  when  ^  =  m. 
mTfuf  beT.inacrod.edge ;  m^jpfi^,  ber.bncliyd.  edge ;  when  ffi'»m. 

Bep.  of  lat.  angle  ;  I-E.  par.  to  term-edge  of  wiP,  ^  =  7». 
wlp  00  tninc  biachyd.,  wfp  oo  trane.  macrod.  tnrm-edge^  mt^m. 


IT-   F.aUATIONS  FOR   THE  DETERMINATION   OK  m  AND  U  FROM 
THE  PARALLEL  INTERSECTIONS  OF  THREE  PLANES. 

74-  For  a  plane  truncating  the  edge  lu  t\\  ecn 

and  m'F»' ;  m"»"(«'»—«ii»0+"*"(»— -|-»"(»'  — »>••'— 0. 

mB%  and  m^W  \  m>H-^'<»'t«»— l>»'«i»0' 

■iP  and  m'Fn';m"«''(ii»'— «»0 +"»"(»»  —  "»')*'+ I) ■•»»'— 0- 
wP  and  ooPi*';  m"(»"— «0+»"(»'~l>»— 0. 

•iP  and  m'P  oo  ;  m"(ii»  —  m')  +  n"(iK''-«l">f  <^ 
mP  «nd  odPod}  iim"— m"->0. 

•JP  and  » W  J  1 )»'—»"(»'—  l)*!* — 0. 

obP  aadm'Foo;  «•"(»"— 

75.  The  follou  iug  are  the  most  important  of  the  general  laws 

for  the  combmations  of  diirercnt  forms  : 

1-  Forms  with  horizontal  intersections  liave  n  =  n'. 

2.  Each  horizontal  j)risni,  whicli  truncates  the  macrod.  E.  of 
mpn,  or  the  brachyd.  E.  of  M/^n,  has  the  general  sign  mpcc  or 
mp  00 ;  but  when  it  truncates  the  brachyd.  E.  of  mpn  or  macrod.  E. 

of  mpn,  its  sign  equals  ^poo  or  ^Jpco.    Tiie  same  applies  to  the 

form  mP,  as  t]v>  is  a  similar  fimire  in  which  n—1. 

3.  Karh  honzontal  prism,  which  replaces  the  ansrles  of  combi- 
nation between  mP  and  m'Fj  by  rbc.  planes  inclined  on  tlie  longer 
or  sbofter  terminal  edge,  is  of  the  general  description, 

^         9mm'  — 
7P  or  -T-jPOO. 


4.  Each  horizontal  prism,  which  replaces  in  the  same  manner  the 

angle  of  combinaticw  between  mP  and  ooP,  is  2m'pQ0  or  %mfp  oo. 

5.  Each  horizontal  prism,  which  replaces  the  angle  of  combina- 

tion  between  co pn  and  mp  oo  by  rbc.  planes,  is  mnp  oo. 

6.  The  horizontal  priam,  which  replaces  the  same  between  mF' 

and  wpn  by  rbc.  planes,  haTe  the  signs  m(nf+l)p  oo  or  «i  ^S^^^yoo  • 
the  one  replaces  die  upper,  the  other  the  lower  !-£• 
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7.  Each  pyramid,  which  replaces  the  edge  between  ooP  and 
m'pcD,  is  of  the  general  form  m'p 

8.  Each  pyramid,  which  truncates  the  I-E.  between  mP  and 

ODpx  ,  has  the  general  siffn  mnpn. 

9.  Each  pyramid,  whicn  bevels  the  longer  or  shorter  terminal 
edges  of  mP,  is  of  the  general  sign  mFii  or  nipn,  in  which  «i(of 
mP)  =  w(of  mPn.) 

10.  Each  pyramid,  which  replaces  the  edge  between  mpn  and 
Qo/*QO ,  has  — ,  = 


V.  CALCULATION  OF  THE  INTERFACIAL  ANGLES  BETWEEN  DIF- 
FERENT FORMS. 

76.  This  is  effected  by  means  of  the  general  equation,  §  19. 
If  the  forms  are  mpn  and  m'pn',  we  substitute  in  that  formula, 

ma  for  a,    nh  for  6, 

m'a  for  a',    n'b  for  6',    c  for 

If  mi%  and  m'^m'^ 

ma  for  a,  nc  for  c, 

w'a  for  a',    6  for  6',    n'c  for  cf. 

If  the  forms  are  unlike,  as  m'pn'  and  mpn, 

ma  for  a,  wc  for  c, 

m'a  for  a',    n'h  for  6',     c  for 


VI.  EXAMPLES  ILLUSTRATIVE  OF  THE  METHOD  OF  DETERMINING 
THE  SIGNS  OF  TRIMETRIC  FORMS. 

Arragonxtey  (figure,  p.  196.) 

77.  This  figure  represents  a  rhombic  prism  with  truncated  acute 
lateral  edges  and  replaced  basal  edges  and  angles,  e  is  a  face  of 
the  fundamental  pyramid  ;  M  therefore  =  qdA 

a,  a',  a",  are  horizontal  prisms  of  the  general  form  mp  oo. 

a  truncates  the  longer  terminal  edge  of  e,  (P,)  and  hence  =  poo  , 
(§  75,  2.)  c  =  oDpoo  . 

The  planes     bevels  the  macrodiagonal  terminal  edge  of  P,  and 
hence  =  p/j,  (§  73,  4.) 
•  Since  the  1-E  between  &'  {Pn)  and  &  is  horizontal,  (/  =  m?n, 

(§  75,  1.)  But  I)ecause  (/  forms  parallel  intersections  with  e 
(  Gopoo  )  and  e  (P),  its  sign  is  nPn,  (§  75,  8.)    Also,  from  §  76,  7, 

=  np  Consequently,    =  2p2,  and     =  ?2. 
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The  plane  a"  truncates  the  macrod.  terminal  edge  of  the  pyramid 
{^^h       therefore  since  m'  =  w,  a''  =  2>i  <x,  {h  73,  4) 
The  andc  af:af:ssi  14J0P2Sf=ssY,  By  means  of  the  equatton 
4vi=ta]i.|  jP-t-tan.f  T,W8  may  theiefoie  deiermine  the  sign  of  a^: 


^  tan.  MO  13'      ,  ^„  ,    ,      ,  ^ 

6irw»"iP  =  *»      «  =*^®• 
ioIlof  thecrystal: 


Heavy  Spar* 

78.  Considering  e  as  a  face 
of  the  fundamental  formi 

a  =  ?  00. 

The  angle  c':e  =  148°  27', 
from  which,  by  subtracting 
90<>,  we  obtain  JTof  the  prism 

ef  =  58°  27'.  The  same  an- 
gle of  M(cd  P)=39c  10  i  hence 
1-=  0Di>2,  (§  71,  a.) 

The  intersection  of  o  with  e'  is  horizontal  j  consequently,  n*  =  n 
and  0  =  mP2 ;  and  since  o  is  a  beveling  plane  of  a  terminal  edge 
of  the  fundamental  form,  m=.  1,  conse^nehtlv,  o  =s  . 

a  {mp  go)  truncates  the  braehyd.  tenmnal  eoge  of  j^,  and  tlieie- 
fore,  a  =  J  ?co,  (§  75,  2.) 

A  measurement  of  the  angle  e' :  e,  and  a  comparison  of  the  tatt- 
gent  of  tliat  angle  with  tha^  of  iJf ;  c,  gives  ef  =  oop|. 

Description  of  the  crystal : 


ColumbUe. 

79.  In  this  fiffore  we  may  select  a,  as  a 
face  of  the  fbndamental  form.  The  values 
of  its  axes  are,  a  =  10584  =  V  (1-12) ; 
b  =  1-206  =  V(l-454) ;  c  =  1.  We  have 
P  =  OP ;  M  =  OD?  00  ;  ^  =  CO  ?  QD  ;  and 
since  the  edge  a :  e  is  horizontal,  (as  observ- 
ed in  the  crystal,  though  nM  in  the  projec- 
tion of  it  in  the  tigure,)  e  —  coP. 

The  angle  m  \  e=  156^  6',  and  therefore,  JX  in 
?fcc  pn)  —  68^  6'.    Half  the  same  angle  in  the  phsm  c( 
ay   lu    lience     71,  a)  w  =  3  and  e  =  ao>3. 

App. — I 
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Since  d',  o',  bev6l  the  longer  tennmal  edge  of  a  (P),  they  hxve  Che 
general  sign  pn,  (§  75, 9,)  and  because  also  o'  fonns  parallel  inter- 
sections with  e  (co  p3)  and  P  (OP)  5'  =  P3,  (§  75,  1.) 

e  truncates  the  brachyd.  terminal  edge  of  the  pyramid  6^ (]p3)^ 

and  consequently,  e  ~  ^  px  ,  (§  75,  2.) 

The  planes  o"{mjm)  replace  the  edge  6^' :  Jft  and  therefore, 

(i75,  LO^)  since  o'sslpd,  ^=5^.  But  by  a  mMuement  of  the 

mterfacial  angle  m:  e  we  find  it  to  equal  160^  2(K ;  and  hence 

since  (§  71,  6)  tan.  in  the  prism  e  (m?  oo)  =  we  deduce, 
that  e=s2pao.  Now  e  truncates  the  nuicfod.  tennmal  edge  of  the 

pyramid  o',  and  consequently,    75,  2,)  d'' = 2]% ;  andainoe 

n£z6andd^=:2p6. 

The  inclination  of  e  on  jif  equals  157^  29',  and  hence  |  Y  in  the 
prism  e  =  67°  29^    Therefore,  {§  71,  a,  6,)  c  =  oo  p2. 

The  expression  thus  deduced  for  the  crystal  is  as  follows : 

OP.  ipoo.  P.  fS,  2fQ,  2]SoD.  OOPS.  GDpS.  odP.  qd>3.  wfaiL 

By  substituting  the  values  of  the  axes  in  the  dilforent  forms  for 
a,  bj  c,  in  the  equations  §  71,  the  Tallies  of  the  angles  of  those  forms 
may  be  obtained.  In  this  rrmnner  we  find  for  the  fundamental 
pyramid  X=  102°  58^,  Yzzn  117^^  51',  Z  =:2  107°  56'.  In  the 
pyramid  p3  (t^J  by  writing  a,  6,  3c,  for  o,  6,  c,  tlic  same  angles  for 
this  form  may  oe  found ;  and  by  suhstituting  2a,  6,  6c,  for  a,  6,  c, 
die  conesponduig  angles  for  the  form  21S6  (o")  may  be  obtained. 

The  following  are  the  descriptiTe  expressions  of  the  figures  on 
PI.  U.,  belonging  to  CUss  Trimetiica : 

O.  IDandTl.  79.  71. 

76.        T».              T7.                           7a  79. 

OP.«tP.«P.  P,  OF.«P 00.00? 00.00]^ OA.    OP.MPoo.ooFao.QDFoD.  cdPcdmPqd. 

80.                          81.                     82.  83. 

OPfftPao.QD/'oc.ao  JOqo.wPoo.    ii»P<x).mPod.     OPmF<X)MP<X>.cdP.  mP.mPGD. 

84.  8J.  86. 

OP.mPn.a)P.      OPmPh^odP.  mPn.OP.ooP, 
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CLASS  HONOCLINAtA. 


80.  The  ruiucxod  fifrure  repre- 
sents the  fundaineutai  octahedron 
of  this  class.  The  lines  a  a,  6  6, 
c  €^  or  more  concisely,  a,  6,  c, 
are  its  three  axes.  The  indijuir 
tion  of  a  io  b  is  an  oblique  an- 
gle ;  tliat  of  a  to  c,  and  tliat  of 
6  to  c,  axe  right  augles,  from 
which  relation  of  these  angles,  ^ 
as  has  been  heretpforie  explained^, 
the  name  of  this  system  of  crysr 
tallization,  Monoelinate,  is  de- 
rived. The  axis  a  is  the  verti- 
cal axis  ;  the  axis  bj  with  which 
a  fonoB  an  obliqiie  angle,  is  der ' 
nominated  the  clinodia^onal ; 
and  the  axis  c,  whose  inclination 
to  a  is  a  ri^ht  ancrle,  !«?  the  or- 
thodin{rn7ial.    The  same  terms 

are  employed  in  designatmg  the  -    

front  and  lateial  termiaal  ^Iffes ;  the  fimnsr,  whidi  muta  ^  dif 
nodiagonal  and  mtieal  axis,  oeingf  teni^  the  cliiiodiagonal  edges» 
and  me  latter,  uniting  the  orthodiagonal  aild  Tsiticai  axisj  the  or- 
thodiagonal  edgesi 


I.  CKTSTALLOGRAPBIC  SIGNS  OF  MOMOCLINATI  FOEHS. 


81.  The  fundamental  form  in  this  class  is  composed  of  two  sets 
of  plnnes,  one  of  which  inclnfle^  the  superior  frontal  and  their  op- 
pisiies,  and  the  other  the  inferior  frontal  and  their  opposites  hv.- 
imid.  These  dissimilar  parts  of  the  fundamental  octaliedron,  may 
be  distinfftiished  by  the  use  of  the  signs  -f  and  — ,  desi^atii^  the 
upper  +P,  and  the  lower  — JP,  or  the  rererae.  The  yarious  wrms 
mP  may  also  l)e  either  plus  or  minus.  A  replaoaaoBnt  of  the  ter- 
minal angle  of  the  fundamental  form,  by  a  plane  parallel  to  its 
ba.se,  is  desio^nated,  as  in  the  preceding  classes,  OP  ;  and  a  trunca- 
tion of  the  basal  edges  has  the  sign  ooP.  ooP.OP  is  therefore  tlie 
descriptiTe  expression  for  the  oblique  rhombic  prism. 

A  bereUnent  of  the  6ont  lenninal  edms  of  a  f^rm  ±  mP  produces 
<he  loTm  ±mPn  \  and  a  truncation  oftoe  same,  tfae  fi»m  ±flii*oo. 
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When  the  p^nnr  ±mPa:>  is  parallel  to  tlieTertical'azi8,m sqd^  and 
its  sign  becomes  x  P  oo. 

The  bevelme^ts  and  truncation  oi  the  orthodiagoual  edge  and 
angle  may  be  dintmgaiBhed  by  acototinff  the  P.  The  aevenl 
forms,  with  their  characteristic  mark,  will  thus  be,  ±mP'$if  mP'  oo, 
and  cr  ~r.  The  descriptive  expression  for  a  right  rhmuboidal 
prism,  i&  tiiereibie  OP.  aoPoo.  aoP'a). 

•   ■    .  .     <t|.:  •);(>»'J/I'i.- 

tl.  DBTBEMIITATION  OP  THB  iKTES^ACtAL  AKOLBB OP  Tlhllldirt^ 

CLINATB  CBT8TALLI1K  P0BM8.  '  '  ' 

82.  We  may  designate  the  incnnntton  of  apl  mh  P  o\[  iheclmodi- 
agonal  section,  by  X]  on  the  orilioUiaofonai  i^tcaou,  by  Y;  on  the 
basal  section,  by  JZ;  and  the  corresponding  inclinaLions  of  — P,  by 
the  accented  lettere  J?,  Y»,  The  angles  X,  Y,  1?,  V,  tonf  mat 
half  the  iaier&cial  angle  of  the  octahbdMn  at  the  edges     Y,' JPj  IP. 

Letalsolheincluudonof  aoQftbe  npreaented  by:^^   " 

«      «  «  edge  Xon  a  u  ^  , 

«        tl  ti        u  if  It  . 

«       «  «  edge     on  a  «     ,  |*< 

u         u  U        (t  If  ■    <C  y\ 


.» .'  1 » « •.  ■  ,• 


«      <(  <(  edge  Yon  a  «  *.  . 


By  snbstitnting  in  the  valne  of  oos.  ilf,  (^f  25,)  y  for  andnakaig 
anccessiyely  and  a',  =  0,  since  this  is  the  Yahie  of  oilienf  the 
paraiaetefsin  eku^of theplanlWof8eet^ol^weobtain|><^^  tM.^  n^nt 

■         ^  X=e^;  '     Coe.  JC'^f*^;  ' 

in  which  M  =  vfo**"  sin.  'r  +  c\a'  -h  cos.  7)],  ai»l  = 

V[a^6'sin.V  +  <s\«'  +  ^''-|-2a!;cos.7)].  . 

Each  face  ±  mP,  with  the  clinodiagonal  and  orthodiagonal  sec- 
tions, and  also  with  the  clinodiaiZ' im?  nnd  basal  sections,  forms  n 
rectangular  trihedral  pyramid,  liuiii  which,  by  the  principles  oi 
Uihedrometry,  the  following  values  of  the  tangents  of  tUese  angles 
aie  deduced; 


Tan.  1    =  ^v'C^H^T^^  r) 

Ta«  J  Y  _ftsin.yV(«M^ 
t  an.  ^     —  y-. 

Tan. }  £.aB  ifi2:2l2Wf}, 
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In  terms  of  the  angles  /*,  tf,  the  tangents  of  the  same  angles 
Ijecome  as  follows : 


sin.  (yrF)  sin.  /i ' 
.      -xj-  tan.M 

tan.  y  =  -7—^ : 

sin. « ' 

tan.2r===i^HJrhO 


tan.     —  ,  .     ,v  —  — 7  \ 
sin,  Cr-f  )      sin./.' ' 

tan.  Y"  =  -r-^  ; 

sin.  V ' 

tan.  ^=  !i!l4rzi!:). 


sin.        '  sin.  c 

It  may  sometimes  be  convenient  to  observe,  that  7'+fi.=180° — ^v, 
and  7 — 1*'  =  v'  j  and  consequently,  sin.(74-f*)  =  sin.v,  sin.  (7 — f^')= 
sin. 

The  values  of  the  angles  m-,  m-'i  »,  may  be  obtained  by  either 

of  the  following  formulas  : 

Tan.  j'^,  =  .  ^    .  tan.  <  ,  =  7  

il^        a^b  COS.  ( »'       6  T  a  cos.  y' 


tan.  *  =  -, 

a' 

COS.F 
cos.  ft  =  — ^, 

cos.Z^ 

cos.  V  =  — -  , 

cos.X  cos-A* 
cos.  «"  =  -: — -  =  — 

sin.  F      sin.  Y" 


tan.  «"=  ^. 

.  COS. 
cos.  ft' — -, 

sin.  JC ' 

,  cos.Z* 
cos.  v'sr  -T— — , 
sin.  A*' 


 COS.  A  cos.jy* 


cos.  tf  =  -I   = 


sin.  Z      sin.  Z'* 


In  the  prism  ooP, 


Tan.  X=r-4— =  tan. -S?  =  cot.Y. 

b  sm.  y 


In  the  horizontal  prisms  Poo  and  — P  00, 

Tan.  I     =  ^:^ico8.y' 
In  P'  00, 


( fr^pacos.  y 


Tan.  X=Um.X'=  tan.Z=  tan.  Z'  =  ^  =  cot.  X, 

asin.y  *' 


tan 


y           tan.y  vCfl'-fc*) 


By  writing  ma  for  a,  these  formulas  also  apply  to  the  form 


III.  DETERMINATION  OP  THE  LENGTHS  OF  THE  AXES. 

83.  Several  of  the  preceding  formulas  may  be  employed  in  the 
determination  of  the  lengths  of  the  axes,  according  to  the  data  that 
may  be  given.   The  following  proportions  are  also  important : 
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Taa.  >'  when  onknowii  may  be  Ibund  by  the  equations, 

«aiD.*sin.-'         ^  ,  SgfiLrsliiV 


IV.  B.Vh&8  FOB,  THE  DSTERMINATION  OF  THE  SIGNS  OF  MOMOCLI- 

NATE  FORMS. 

64. — 1.  Two  &mm  wbose  iacesj  inelined  to  tfie  same  i»le  of  the 
Terdeal  axis,  form  inteisectioiis  paiallel  to  the  basal  section,  have 

n'  =  n. 

2.  Two  forms  whoso  fncos  inclined  to  the  same  pole,  form  inter- 
sections paraUel  to  the  orthodiogoual  edge  i  if  of  the  same  name 

and  situated  on  the  axis  5y  aie  so  related,  that  p  =  ^ ;  if  on  the 
axis  c,  m'ssm.  If  of  different  names  ^c=m.   The  accented  let- 

ter^^^r  to  the  form  on  the  orthodiagonal  edge. 

^Vwo  forms  whose  planes,  inclined  to  the  same  pole,  form  in- 
tersections parnilcl  to  tlic  clinodiagonal  edg^  and  are  of  the  same 
name,  if  on  tiie  axis  6,  tnf  =  m  ; 

if  ontbaaxisei^ss'. 

If  unlike,  m*  = 

4.  The  planes  truncating  or  beveling  the  elinodiagonal  edges  of 
the  hemipirramid  ±  mPn,  belong  to  the  hemiprism  ±  mP  oo,  or  he- 

mipyramm  ±  m  Pn'  in  which  n'  >  n. 

6.  The  planes  truncating  or  beyeliug  tiie  clinodiagonal  edges  of 

iho  hemipyramid  j- mP'fi,  belong  to  the  hemiprism         aojor  the 

hemipyramid  ±  *  Puf. 

6.  Rhombic  planes  replacingf  the  clinodiagonal  angles  of  inter- 
section of  ±       and  osP,  belong  to  the  horizontal  prism  ±  2mP  03. 

7.  The  edge  between  +  mP  or  —  mP  and  caoP  inolined  to  dif- 
mrontpoles,  is  truncated  by  the  prism  2^1^  oo.- 

8.  The  edges  between  me  hemipyramid  i  mP  and  the  pairs  of 
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faces  gdPgd  or  coP'oo ,  are  truncated  by  the  hemipyrimud  ±  tnnJPti, 
or  ±  mnP^ 

Hence  it  follows,  that  planes  whose  intersections  with  P  m  par- 
allel to  the  clinodiagonal  or  oithodiagoiial  edges,  have  the  general 

sign  m'P*m'^  or  m'Pm'. 

9.  The  edge  between  ±  mP  co  or  mi^  qd,  and  odP,  is  replaced 

by  the  hemipyramid  ±n^Pj^-^i  or  n^P* 

10.  Each  pyramid  m^'P,  which  truncates  the  edge  of  mtarseo^ 
tion  of  the  hemiprisms  imPo»,  and  the  prism  m*r'a>i  is  of  the 

form  Ifm"=l,m'=:j^;  if  m'  =  l,  or  if 

ma:l,fn^s;;;^;  ^iwf^m^  Each  form  m^Pn^'te- 

placing  the  sanie  edge  has  m"  =  * 


VI.   EXAMPLES  ILLUSTRATIVE  OF  THE  ABOVE  RVLE8. 

QUMbm'$  Sale,  (figure,  p.  173.) 

85.  Considering  a  as  the  frontal  superior  face  of  the  fundamental 
pyramid,  a=:P;  T=OP,  M^aiP^Ci]  P=zcdP'qdi  e=smP. 

e  truncates  the  edge  a  :  a,  and  tliereforo  ~  Pxi ,     84,  4.) 

The  edge  a :  e  is  parallel  to  the  orthodiagoual  edge  of  P.  Con- 
sequently, e  =s  P^cD . 

Since  the  intersectioii  of  e  and  i  Is  also  parallel  to  the  orthodi-^ 
agonal  edge  a  ==  — P, 

The  plane  a'  forms  parallel  edges  with  e  (1*qo  )  and  e  (P  oo),  and 
consequently,  a'  =  ^P,  (5  84,  10.) 

e'  therefore  =  JPoo ,  (§  84,  4.) 

&  truncsles  an  edge  between  the  planes  a  (P)  and  e  ( ooP)  in- 
dmed  towards  different  poles.  Consequently,       2P'co ,  ($  84,  7.) 

e  ( —  mP  Qo)  forms  parallel  intenections  with  a  right  hand  plane 
a  ( —  P)  and  left  e  {P*  od).  Consequently,  making,  in  the  general 

equation, 

7/1  =1,  ?t  ==  1,  r  r=  1,. 
.        =  1,  n'  =  00,  r'  =  —  1, 
fWWs=:m,ll''=:l,r"=  00, 

we  obtain  e  =:  —  i  P  oo. 

Description  of  the  crystal :      ooP.    odP  oo.   P.    P  oo.   —  P. 

P'OD.    fP.    — |Poo.    I  Poo.    OP.    2P'O0.  OOP'OD. 

For  the  cdicuiatioa  of  the  dimensions  of  a,  6,  c,  we  liave  the  iol« 

iowmg  data  : 

e:e=:QQo  31',  ilf : e=  104<'  41',  ja:e=il3SiP  4'. 


Google 
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Hencf^,  in  the  prism  c(ao  P)  the  an^le  X=  43^  15|' ;  in  the  he- 
miprism  e  ( i P  od),  Y=  76°  19'  =   i  m  the  hemiprism  e  (~ ^  P  oo) 

Sinee  e  and  e  aro  cooidinale  hemipnsms,  the  angle  7  may  be  ob- 
tained by  the  equation,  tan.  y  =  S3.)  ConsequenUy, 
y  =  72°  16'. 

Making  the  clinodiagonal  (h)  <^qnal  to  unity,  it  follows  that  ess 
tan.  Xsiu.  y,    82 ;)  mich  angles  being  known,  we  find 

c=s  0*8962. 

Fiom  }  88,  we  determine  lor  the  prism  {Pco, 

v=  1800 (f*  +  y)  =  380  26^. 
Buta:6::2i^±e^;l,(i83.) 

Theiefore  a = ^  ss  0-6465, 

SIIl.|i  '  ' 

which  is    of  the  form    P  cr,  and  consequently,  equal  |a  of  the 

fundamental  jbrm.    Consoqumtly.  «  r=  1'109. 
The  dimensions  of  the  cry  si  a  I  are,  therefore, 

y  =  72°  16', 

,  a:&:css  1109: 1:0-8968. 


Fekhpar. 


86«  Assuming  6  as  a 
face  of  the  positive  hemi- 
pyramid(P),  P  =  OP, 
and  T==^  ooP.  Also,  Af- 
00  P'oo  i  and  because 
if  fonm  poxallel  edges 
with  0,  o  fP)  i'  =  P  00. 

The  plane  a,  which 
trnncates  the  orthodiag- 
onai  edges  of  the  funda- 
mental pyramid,  forms 
parallel  edges  with  0  (P) 
and  T(Qoi»).  Ck)nse- 
qtiently,  a  ss  2  QO^ 

84,  T.) 

a  forms  parallel  edges 
with  T,  and  the  posterior  6  (P),  and  also  with  tlie  anterior  6  and 
posterior  T.  The  fiuse,  therefore,  if  other  planes  were  not  present, 
would  hare  a  rhombic  form.   Hence  a  =  2Px ,  (§  84,  6.) 

The  pdsm  e'(Q(>P'ii),  truncates  an  edge  between  an  upper 
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o  (P)  aud  ail  under  a  {2  P'gd  ).  yiibstituling,  therefore,  in  the  gen- 
eiBl  expreflsions  for  planes  with  parallel  intersections, 

Ti-r  ^l;  r/t'  =  -  2,  //'  =  oo  ,     =  1 ;  m''  -  X) ,     -  it",     =  I  j 

we  rind  n  =  3,  and  there  fore,  P  -  rr.  /""3. 

The  positive  liemiprism  a"  (//»''Pqd  )  iiilcrsects  with  piuallel 
edges  the  posterior  o  tmd  anterior  a.   Substituting-,  therefore, 

m  -  n-r=l;  m'  =  2,  /*'  =  co  ,  r'  =  -  1  ;       ~  m"^  n"  =  1,     =oo } 

we  find  mf  =  §.  and  therefore,  a"  = 

Description  of  the  crystal : 

00  P.    c»P'c».    OOP'S.   OP.    2Pao.    Poo.    §Px .    P.  2Poo. 

87.  Hon\bUndBy  (fig.  4,  p.  309.) 

Makins:  e  =  P,  P  =  OP,  Af  =  od  P. 

As  the  face  a  {mP'<x^ )  truncates  an  edffe  between  the  two  faces 
e  (P)  and  M{  ao  P)  indmed  to  diffeient  poles,  a  »  dP'o) ,  83,  7  0 
and  e  »  -  P,  since  a  replaces  also  the  edge  between  e  behind  and 
ilf  in  front 

The  hemipyrnmids  h  and  o  are  of  the  ^r^^T^^rnl  form  mP'rHy 
(§  84,  12.)  But  also  since  they  truncate  the  edge  between  a  (2P  oo) 

and      they  are  of  the  form  mP  (1 84,  9.)  Consequently, 

'^  =  3,  and  o  =  BP'S,  o  =  -  3P^.  We  have,  therefore,  for  the 
description  of  the  crystal : 

ooP,    olPoo.   op,   p.   —p.  SP'od.   3P^.   — 3P«. 

For  the  determination  of  the  dimensions  of  the  axes  of  this  crya* 
tal  we  have  given, 

Angle  Xin  a)P=«620  16';  angle  Xm  P«74«  15' =  J7, 

and  the  interfacial  angle  OP :  ooP  =  103°  V  =:  n. 

Cos.    =   cos.  y  —  - — 

su.n  '       sin.  A 

Consequently,   =s  6V^  2fr',  and  y  =  C  =  76°  16'. 

Again,  sin.v  s  tan.  ^  cot.  X',  and  therefore,  v  :=  31^  IS',  and 
ft,  =  73"  32'. 

Considering  the  clinodiagonai  b  equal  to  unity, 
The  orthodiagonal  c  :=  tan.  tf=  1-838. 

The  vertical  axis  a  =^  irs  0-5406. 

sin.  ft 

We  have  therefore,  a  :b  :c  =  0-5405  :  1  :  1-838. 
The  follow  111^  ure  tlie  descriptive  expressions  of  the  hgures  on 
Plate  II.,  belonging  to  the  Class  Monoclinata : 

App. — J 
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88.  90.  91.  93. 

OP.cdPod.cc  P'OD.      OP.  qdPqd  .  odP.  »/»'oo  .      OP.qdP.     OP.wP  gd.  odP  od.  ooP' oo. 

94.  9&  %. 

OP.— mPac.oDPQo.acP'aD.  OP.mP' x.  odP®  .x  P'oo  .  OP.mP  od.  od.P. 

97.  98.  99.  100. 

OP.— mPao  .  ooP.    OP.mP'»  .  »P.    mP  x.  -mPcc  .mP' sc.    OP.  ooP.oc  Pn.ao  P'oo  . 

lOL  102. 
OP.mP.ao  P.       OP.mP.x  Px  .  xP'x  . 


CLASS  TRICLINATA. 


1.  CRYSTALLOGRAPHIC  SIGNS  OF  TRICLINATE  FORMS. 


88.  The  fundamental  octahedron  contains  three  unequal  and 
obliquely  inclined  axes.  The  longer  of  the  horizontal  axes  is 
termed  the  mocrodia^'onal,  (from  ftaxpbfr,  long;)  and  the  shorter,  the 
brcaht/diasi'onalj  (from  Spaj^uf,  short.)  The  vertical  sections  pass- 
ing through  these  diagonals  are  called  respectively,  the  macrodiag- 
onal,  and  the  brachydiagonal  section.  The  opposite  planes,  merely, 
of  the  fundamental  form,  are  similar  and  equal ;  and  consequently, 
it  is  designated  by  the  expression  /I*/,  and  its  front  planes  sever- 
ally, J^,  'P,  ,P,  /■*„  in  which  expressions  the  position  of  the  accent 
marks  the  situation  of  the  plane.  The  posterior  planes  have  the 
same  symbols  as  the  front  planes  to  which  they  are  parallel. 

Planes  on  the  edges  may  be  expressed  by  affixing  to  the  letter  P 
the  two  accents  which  belong  to  the  phmes  including  the  edge,  as 
m'P'  QD,  m  jP'n  ;  and  different  forms  viP^  may  be  distinguished  by 
the  accent  of  the  plane  P  on  which  they  are  inclined  ;  as  mP',  if 
inclined  on  P',  fti  ,Pi  if  on  ,P.  Planes  on  the  different  terminal 
edges,  or  basal  angles,  are  still  farther  distinguished  by  the  mark 
—  or  over  the  letter  P,  according  as  they  are  parallel  or  inclined 
to  the  macrodiagonal  or  brachydiagonal ;  as  7n     oc,  tn  ,p  od. 

The  replacement  of  the  terminal  angle  by  a  plane  parallel  to  the 
basal  plane  maybe  designated,  as  heretofore,  by  the  expression  OP; 
and  the  similar  replacements  of  the  basal  angles  may  be  expressed 
by  oopoD  and  oopao . 


IT.  DETERMINATION  OP  THE  TNTERF.\CIAL  ANGLES  OP  TRICLI- 
NATE FORMS. 

89.  a.  Let  the  mutual  inclination  of  the  sectional  pbines  of  the 
fundamental  form  at  their  intersections  in  the  axes  o,  6,  c,  be  rep- 
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resented  respectively  by  Aj  JB,  C;  and  the  inclination  of  the  axes 
b]^  a,  jS,  7  :  that  isy  the  mclination  of  a  on  6,  by  Vi  a  on  g,  by  /3,  6 
on  c,  by  flu  Let  also  the  inclinations  of  a  &ce  of  the  fundamental 
octahedron,  on  the  mricrodia<j:oii,il,  brachydiagonal,  and  basal  sec- 
tions, be  rej>rosf  nted  by  X,  Y,  Z,  respectively,  and  finally  the  incli- 
nations of  tile  edge         X  on  a  by 

X  on  6  by  v, 

Y  on  a  by  <, 

Y  on  c  by  p, 
Z  on  bhy  tf, 
^  on  c  by  t, 

+  V +y=:ir +  p  4-/8  =  tf  H- r+«=  180°. 

h.  The  followinof  are  the  valncs  of  tlie  cosines  of  in  temu 

of  the  cosines  and  sines  of  the  angles  A,      C : 

Cob  a     cos,  a  4-  cos,  g  cog,  c 

*~  sin.Baiu.C 
Cos  3  —      ^4~coa.  .A  coa.  jp 
*  sf  a.  it  ftin.  C 

COS.  r*  •'  r.-i=r.  .4  ro':.  B 

U0S«  y  tss  ^r--- — r,  • 

'  sin.  A  Mil.  IJ 

c.  Tlie  same  an'/l''"^  luav  lie  dctcrmint'd  hy  means  of  the  values  of 
fx,  V,  or  tf,  *S£,c.  ol  any  loriH,  iuid  the  corresjwriding  fi.', or  c^,  of  the 
coordinate  form.  The  following  equations  may  be  employed  for 
this  purpose : 

•.^  -      Ssin.  f  sin.  tf'  8alii.rsin.r' 

tan. «  =  — V — rr  =  — r— 5 — — -. 

sin.  («r — <r  )  8m. (r — r  ) 

4  2sin.  »  sin.  »'  2sm.fsin.«' 

tan.  p  s  —n  . — -rr  ^  — sr-? — tt* 
8111.  (« — i^)        am.  (f— f*) 

 3  sin.  ^  sin.  ^'  2  sin. »  sin. 

tali,  y  —  ^  sia. * 

90.  By  a  continuation  of  the  same  process  that  afTordcd  the  equa- 
tion of  a  plnnn  in  tlie  mouoclinate  system,  {S  24,)  we  may  readily 
obtain  flic  ortiiomotnc  equalioii  lor  a  plane  in  the  trie  I  in  ate  system. 
In  tlie  former  caf  e,  there  was  but  one  oblique  inclination  between 
Che  three  axes;  in  the  latter,  all  these  inclinations  are  oblique. 
But,  although  the  equations  thus  obtained  are  important  in  some 
investit^atinns  into  the  relations  of  different  solids,  the  crv^stallonra- 
pher  will  find  other  methods  of  calculation  much  more  simple  and 
sufficient  for  ail  his  purposes.  These  equations  are  therefore 
omitted. 

91.  The  three  sections,  the  macrodiagonal,  brachydiagonal,  and 

basal,  divide  the  fundamental  octahedron  into  three  sided  pyramids. 
If  the  })lane  in  the  hasal  .section  is  considered  the  base,  and  the  ver- 
tical solid  ang-le  of  the  octahedron,  the  vertex  of  one  of  these  pyra- 
mids, its  lateral  iuterl'acial  aiio-les  are  identical  with  the  angles  X, 
V ,  and  A  \  and  since  the  terminal  edges  are  X,  V,  and  the  axes  a, 
the  plane  angles  at  the  sununit  are  Xx  Y,  X:  a,  and  Y:  a,  of  which, 
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the  two  last  angles  equal  respef^Ydj  and  <  If  wa  malBB  Ihe 
vertex  ^  a  centre,  ana  describe  with  a  certain  radius  an  arc  QQ 
each  of  tiie  faces,  a  s])lierical  triangle  is  formed,  who^n  nn^V^ 
equal  t!u^  inclinations  of  llie  faces  ol  the  pyramid,  viz.  A,  i,  ^, 
and  whose  sides  are  mca^nired  by  the  plane  anj^les  at  the  vertex, 
two  of  which  are  [j.  and  -r.  In  tliis  spherical  triangle,  if  the  angles 
^,  and  -3-  are  given,  filial  is,  two  sides,  ft  and  and  the  included 
angle  A^)  the  angles  Xand  Yaie  leadiiy  determined  by  Napiei^ 
theorem. 

1.  Tm.i{X+  Y)=co..M  EMl^} 

T^.i(X-V)  =  c«..4.-lji;^^>. 

Thi"^  i^ives  the  h;ilfsnm  and  half  diJierciice  oftlie  angles  A"  and 
Y.  ftoiiTwhich  llic  ajiirles  themselves  are  easily  ohtamed.    In  a 
sniular  way  are  deduced  the  folio wnig  iuialo^^oiis  ibrmulas: 

2.  For  Jf  and      from     v  and  : 

Tmi.  i  (X-  ^)  =  c«.  iK 

3.  For  Y  and  Zj  from  C,  ;  and  r, 

Tan.  4  (  V  -  if)  =  cot  4  C  '^^y 

When  the  angles  2  and  Yin  any  particular  form  are  desired, 
it  will  he  neces>^ary  to  obtain  the  values  of  /x  and  c  for  tliat  form, 
afid  with  iht'sc  values  and  the  angle  J,  the  desired  an^de  may  Ihj 
ohtaitied  hy  the  ahove  e<[Ualions.  In  ;i  suiiilar  mannerj  Vand  j^, 
tuid  A  aiid  may  bo  known  from  t  and  ^  and  a  and  v.  li  X  and 
Yare  determined,  and  «  and  ;  are  known,  ^may  h6  obtained  by 
the  equation, 

cos.        '  -f  sin.  (X  — 

Mil.  ^ 

or  COS.  Zssi  i^^^  sin.  (  Y— 4'), 
sin.  if       \  Til 

in  which  4  is  an  angle  to  be  determined  by  the  equation, 

cot  4*  =  C0S.V  tan.  jS, 

or  cot    —  cos'. ;  tan.  C 

By  varying  these  formulas,  X  may  be  obtained  when  Yand  JZTis 

knov.  II    ad  Y,  when  Xot  Z  is  known. 

92.  The  following  trigonometrical  formulas  for  llic  vahies  of  fi, 
V,  |,  <r,  T,  may  be  em})loyed  to  determine  these  angles.  It  must 
be  observed,  that  when  cither  of  the  angles  a,  /3,  y,  are  obtuse,  the 
cosine  becomes  minus : 

tTt   4sin.  y      .  „  0siii.y- 
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Taii.^sr:  J—  ,  tan.c=  — r  

0 — C  C(tt  a  C — 0  COS.  « 

These  angles,  as  functions  of  the  angles  Y,  2^  may  be  found 
l>7  the  foUowing  forimilas : 

COS.  Y+ COS.  X cm.  A  eoB.  E+'^OB.Xetm.B 

COS.  A" 4- COS.  y  COS.  il  .      COS.  Z-j-fos.  V'cos.  C 

^      ^      COS.  JT-f-       -^Tcos.  B  ^         eo».  IT+COS.  Zees.  C 

Cos.  tf  =   r-!-„  r~ ^  i    COS.  r  =   '  j_  ■  • 

Formulas,  analogous  to  the  following,  may  also  be  employed. 

^  ,  ^  ^iS-X)cos.iS-A)^ 

sin.  Asm.  A 

in  which  S=^  {Y  +  X  A).  Their  only  advnnfage  consists  in 
their  admitting  more  conveniently  the  use  of  logaiiLiiins. 

The  foUovmg  relations  subsist  between  the  inteziadal  angles, 
and  the  angles  of  the  sections : 

Sin.  X :  sin.  Y :  :  sin.  <  :  sin. 
Sin.  Y:  sin.  Z:  :  sin.  r  :  sin. 
Sin.  2  :  am.  X:  i  sin.  v :  sin.  ^, 

and  consequently, 

Sin.  fik  sin.  p  sin.  <r  =  sin.  w  sin.  r  sin.  r. 
If   is  known,  «  may  thereibie  be  found  by  the  equation, 

Sin.  r  =  ^l^ii^^.  • 
sin.  y 

Similar  equations  may  be  obtained  for  the  angles  v,  p,  &,c, 
93.  a.  Liier/acitU  anffhs  of  the  verHeal  hemiprUm,   The  an- 
gles (f  and  T  are  first  to  be  found  from  the  values  of  b,  c,  and  a,  in 
the  hemipiisra,  and  then  according  to  the  Napierian  theorem, 

From  (f,  7,  and  B,  we  determine  A'' and  or 
from     /3,  and  C,  we  determine  Y  and 

When  A'^  or  Y  fins  been  found,  the  equation -4  +X+Y=:  180°, 
will  give  the  unknown  aiigle. 

6.  Inclined  macrodia^onal  hemiprism.    From  a,  c,  /3,  the  an- 
gles «  and  p  may  be  obtamed,  and  then  by  the  Mamerian  theorem, 
X  and  Y  may  be  found,  from  «r,  7,  and  A ; 
Z  and  Y  from  p,  a,  and  C 
Finally,  we  havr     +  X+Z=  180^. 

fvrii/ied  hntch ydia^-Qital  hemipriftm.    From  b,  a,  y,  the  an- 
gles fi.  and  V  inuy  be  found,  and  then  by  the  Napierian  theorem, 

X  and  Y  from  /x,  ,5,  and  A  ; 

X  and  Z  from  v,  >      *  • 

C+Y+ i?=iao. 
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III.  I>£T£AMINAT10N  OF  THE  DIMENSIONS  OF  T&ICLINATE  FORMS. 

94.  a.  Several  of  the  preceding  formulas  may  assist  in  deter- 
Biming  the  lengths  of  the  axes.  The  foUowing  proportions  and 
equations  aie  also  important : 

Sin.  |ft : sin.  v  : :  6 :  a ;  sin. «  :  sin. p : :  e  :  o ;  sin.  & :  sin. nieib. 

If  X  and  Y,  in  a  vertical  prism,  are  known,  we  may  employ  the 
relation, 

b  :  c  :  :  sin,  Y  sin.  jS  :  sin.  A"  sin.  7. 

If  X  and  in  an  niclined  macrodiagonal  liemipnsm,  are  known, 
we  have  the  relation, 

a :  c : :  sin.  ^sin.  « :  sin.  Xsin.  7. 

If  Yand  y^.  in  an  inclined  brachydiagonal  hemiprism,  are  known, 
we  may  find  the  relative  values  by  the  proportion, 

a:b.::  sin.  X  sin.  a  :  sin.  Y  sin.  /3. 
b.  AVhon,  in  these  scTPrnl  lienii prismatic  forms,  ;m  edge  is  meas- 
ured which  is  not  parallel  to  the  axis  of  the  hciiiiprisms,  the  plane 
angle  of  the  prismatic  faces  must  first  be  foimd,  and  tlien  the  Na- 
pierian theorem  may  be  applied  as  follows : 

1.  If  ^is  given  m  the  vertical  prism, 

ssuL  V  =s  — -7—     ■,  or  sin.  c  s=s — : — =—  : 

sin.  Z    '  •         suuZ  ' 

and  then, 

Tan.l,  =  Un.i(^):iH^±g, 

01,  t«..J.=tan.i(t-0)^J{^. 

2.  If  y  is  given  in  the  inclined  macrodiagonal  prism, 

01,  tan.l,=un.i({-*)^iig^. 

3.  If  Z  is  given  in  the  inclined  brachydiagonal  hemiprism, 

a.      slo.  A  siD.  B  sin.  B  sia.« 

Tan- 4  =      4  (5-/3)  ,t|^,, 


IV:  DETERMINATION  OF  THE  SIGNS  OF  PLANES. 


95.  The  follo\ving  general  rules  are  obvious  deductions  from  the 
principles  heretoibre  explained : 
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If  two  planes  IbTm,  hf  thdr  inteneettoii,  an  edge  parallel  to  the 

1.  basal  flection,  6  :  e : :  C :  c', 

2.  mocrodiagonnl  section,  a:b::  a* :  b% 

3.  brachydiagonal section,  a:c::af:&» 

The  formulas  and  rulc^  deduced  for  the  trimetric  and  monocli- 
nale  forms,  will  be  found  of  essential  importanco,  also,  in  thissystora 
of  crystallizntion.  From  §  84,  6,  it  results,  tliat  when  a  face  repla- 
cms  the  aii^le  between  wP',  m  'P,  ooP/,  and  oo/P,  has  a  rhom- 
boioal  form,  its  sign  is  of  the  form  2m  coP/.  Otjier  laws  aie  derived 
with  equal  focility  firom  the  refflaming  paragraphs  in  the  same 
section. 


V.   BXAMPLS  OF  THE  APPLICATION  OF  TBE  PRECEDING  PRIN- 
CIPLES. 

Anorihite^  (figure^  p<  298,) 

96.  PcsOP;  r=a>P/;  M^co/P;  €sss'P. 
Smce  a'  replaces  the  edge  e  ('P) :  T  IcoP/},  forming  parallel  in- 
tersections with  these  planes,  a'  =  2'P'cdw 
For  a  similar  reason,  'a  —  2'J',  oo. 

Since  the  edge  'e  :  e',  which  is  replaced  by  a,  is  parallel  to  the 
shorter  terrainm  edge  of  the  fundamental  form,  'e  =  ,P,  ef=P„ 
and  a  ss,p,  oo.  In  the  same  manner  as  above  we  also  obtain, 

S'=2,p,QD,"e  =  2,P,  af^2,p<i). 

The  descriptive  expression  for  the  crystal  is  therefore, 

OP.    ooP/.    co/P.    P.  2Vao.    2'i*,<x).  ^,  P,.  2,?,w. 

For  the  dctcrminalion  oi  the  dimensions  of  the  crystal,  we  have 
the  following  angles  given  by  Rose : 

P :  e  (a  plane,  oop  co,  replacing  the  aeute  lateral  edges  parallel 
to  the  brachydiagonal)  =  85°  48'. 

Tie=z  117°  28°  T  :  M=  120^  3(y, 

P:a'—  ISS'^  13',  P :  T  =  110°  57'. 

The  siipplcmfMit  of  the  angle  T  :  e,  62^  32^  is  the  angle  Y  for 
CD  P/.  By  subtraeung  this  an^le  from  T:  M,  we  tind  the  ano;lc  Y 
forQQ;P  =  57o  58'=  Y'.  The  supplement  of  P:  1\  69  3',  is 
the  angle  ^  in  oo  P/. 

The  ancrle  P  (OP) :  ( oo  >  oo)  =  C  =  85^  48'.  The  supplement 
of  the  angle  P :  a'  =  46^  47'  is  the  angle  Z  in  2,)S'aD  =  Z'. 

From  the  angles  X,  Y,  we  find  the  angle  j8  at  the  centre 
equal  to  63^  45'.   And  since 

sin.  T  =  — — — -I. , 

the  angle r  in  cdP/=s6S«> 26^.  Fiom /9, 1?,  and  180^^ C,  the 
corresponding  angle    for  oo/P  is  found  equal  to  56^  36^ 
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r  Since  ^  and  ^  are  the  corresponding  MglK  in  coordinate  hd- 
miprisms,  we  find  by  tlie  formula,  §  89,  c,  a  =  88^  42'.    And  be- 
cause.    '  f  r  I-  a  =  180^,  (§  80,  «,)  ff  =  180"  —  (a  +     -    -'-'"^  55^'- 
Coiis.«j4uentlyj  as  6  :  c  : :  sin.  r  :  sin.     if  \ye  l«t  c^  Ui^  hull  of  the 
bracliydiaifoual,  equal  unity,  6=  1'57.  • 
In  uie  bTTChydiagonal  hendpriam,  we  have  given  Ili6^ns:lc  T 

jgx  =  46^'  4P ;  and  since  Y'  -h      -f  C=  IfiO^,  (i  99^)  

Y'  =r  180^  —      +  C)  =  47^^  25^ 
Consequently,  from  the  proportion  mk,  Zf  sin.  a :  aiiLJ^mu  ^'ti 
2a  :  6j  we  obtain,  a  —  O-8G0.  ' 

If  desir-cd,  the  angles  Ay  By  and  7,  may  now  be  daleinniBied  by 
the  Napierian  theorem,  from  the  known  values  o(C»yP*  ii  wk 

maiifior  we  obtain, 

A  —  87^  iV,       B  —  Uf)^  ?:r.       y  —  86°  48^.  - 
The  following  are  the  deduced  dimensions  of  the  crystal: 

a  :  b  :  c  :  :  O  SOG  :  1-57  :  1, 
4  =  87S  B=ne9  23r,   C=  850  48', 
a=s88o42'^  i9  5=  1160  16',  ys=860  48t'. 

*  -     «.  >-..'*j 

The  foregomg  treatise  on  Matheniaticul  CrystaliogMIJiWi  Jbaa 
been  necessarily  incise :  too  much  so,  perhaps,  for  the  ntoimm^ 
of  the  thorough  student  of  science.  Swl,  it  will  probably  be  HittQA 
siifHcieiit  with  but  few,  if  any  exception.s,  for  all  the  calculations 
the  mineralogist  or  crystalloi^rapher  may  llnd  it  necessary  to  com- 
pute. For  a  luoru  complete  account  of  tliis  subject,  I  can  refer  to 
no  superior  work  than  that  by  Dr.  C.  F.  Naumann,  wbidb'  is  ftm 
basis  of  the  system  ado])ted.  It  contains  on  elaborate  defvelopnillll 
of  every  yiart  of  the  subject,  pliilosopliically  and  persi)icuousIy  ar- 
rann-C'l.  Tt-;  ni'li  ii  1  deduced  ne*  m  r.  !v  flie  ibrmulas  for  the 
interjavuiL  and  plant  angles^  hut  also  iho><j  h>r  the  superficial  and 
solid  contents  of  tlic  several  crystalline  forms :  and,  moreover,  ha§ 
^▼en  the  corresponding  simplified  Ibrmulas  n>r  Uie  diflerent  rela- 
tive values  of  m  and  n.  Tiie  nature  of  compound  crystals  has 
also  been  fully  considered,  and  their  respective  fornuilas  for  calcu- 
tiou  determined  ;  and  by  the  application  of  the  same  jrcneral  but 
simple  prmciplos  of  analytical  geometry,  he  has  mathematically  in- 
vestigated the  laws  for  the  cHFthographic  projection  of  crystals,  and 
derived  formulae  for  the  accurate  construction  of  models^ 

I  should  be  unjust  to  the  science,  and  to  one  of  its  most  illustri- 
ous cultivators,  should  I  close  this  subject  without  allusion  to  the 
original  investigations  of  M.  Mohs,  in  this  branch  of  matliematics. 
So  nearly  contemporaneous  were  tiie  crystallograplnc  labors  ol 
Mohs  and  Weiss,  that  there  is  yet  some  doubt  as  to  priority. 
Their  names  will  ever  be  united — as  is  hwpily  expressed  by  Nau- 
mnnn  in  the  dedication  of  his  work— as  Uie  "  Ckuyphmi  ^  ChU^. 
man  CtystaUographers,"  , 
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The  classification  of  Mobs,  whic!i  has  been  adopted  in  the  pre- 
ctvliri'/  part  of  this  treatise,  more  clearly  exhibits  the  affinities  of 
llic  niiiRial  species,  than  any  arrangement  founded  on  a  less  gene- 
ral view  of  tiie  relations  of  the  sj[)ecies,  and  is  best  adapted  to  con- 
vey a  comprehensive,  systematic,  and  intelligible  idea  of  the  Sci« 
ence  of  Mineralogy.  It  is,  however,  iiequently  desirable,  esix;ciully 
with  the  chemist  and  metallurgist,  to  view  minerals  simply  in  their 
chemir  al  r'  t  itions.  The  following  chemical  ciassiAcation  of  the 
mineral  species  is  tlierefon^  subjoined. 

Chemical  arrangements  may  be  of  two  kinds ;  1,  the  general  di- 
visions may  be  fonned  by  associating  compounds,  containing  the 
same  ^hdrthnefftUwe  element ;  %  these  divisions  may  depend  on 
the  electro-^)o.sUive  element. 

In  a  riassihcation  of  the  lirst  kind,  in  which  the  various  mineral 
species  are  arranged  nccordino'  to  the  elcctro-ncijative  part  of  their 
constitution,  the  binary  comiwunds  would  be  di»tributcd  niio  two 
classes,  according  as  they  form  acid  (electro-negative)  or  non-acid 
(electro-positive)  compounds,  with  oxygen,  clUorine.  iodine,  sul- 
phur, (fee. ;  and  the  specie^?,  prodnced  by  the  union  of  individuals 
of  ihe^r  two  cleisses,  would  coiistiluto  a  third  class  of  salts.  The 
sulxii visions  of  these  classes  would  depend  on  the  particular  elect  ro- 
nesrative  element  in  the  composition  of  each  of  the  species.  Con- 
&e<[ui>ntly,  we  should  have  families  of  oxyds,  chlorids.  sulphurets, 
dec. ;  of  oxacids,  chloracids,  sulphacids,  &c. ;  of  oxysalts,  chloro- 
salts,  sulphostilts,  6cc. 

The  second  method  of  classification  associates  all  species  con- 
taining tlie  saTue  elect ro-posifive  element,  or  com{)Ound.  Thus  all 
the  compounds  of  a  pariiculai  biise,  us  potash,  copper,  iron,  t3t,c.,  are 
collected  into  separate  families. 

Since  the  development  of  the  electrical  relations  of  the  elements 
and  their  compoinids  by  Berzelius,  the  superiority  of  the  former  of 
these  methods  of  classitii  ntinn  lias  been  very  generally  admitted. 
The  electro-negative  coasiituent  is,  in  gtineral,  the  characterizing 
ingredient.  The  sulphurets  of  different  metals  are  far  more  closely 
allied  than  the  oxyds,  sulphurets,  and  salts,  of  the  same  metal.  Yet 
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this  is  not  invariably  true,  and  the  apparent  exceptions  to  it  as  a 
general  rule,  strongly  convince  us  of  the  futility  of  attempts  to  form 
a  natural  arrangement  of  tiie  mineral  species  upon  chemical  prin- 
ciples merely.  Tlie  physical  characters  of  a  compound  rather  de- 
pend Oil  the  mutual  natures  of  the  eleiuents,  than  on  the  peculiari- 
ties of  either  one.  Nitrate  of  lime  and  nitrate  of  magnesia  have 
close  resemhlances,  which  appear  to  depend  on  the  nitric  acid 
(electro-negative  part)  in  their  constitution.  With  sulphuric  acid, 
however,  the  salts  of  lime  and  magnesia  are  wholly  unlike,  and  in 
the  Ciusc  of  the  salt  of  lime,  we  should  say,  that  the  lime  (electro- 
positive part)  was  here  the  characterizing  ingredient,  and  the  spe- 
cies appears  to  be  more  naturally  associiSed  with  carbonate  of  liine 
than  with  other  sulphates*  When  chemistry  has  so  far  advanced, 
that  the  relative  electro-negativity,  (if  1  may  so  call  it,)  or  electro- 
positivity,  of  the  several  elements,  is  fully  known,  nnd  when  we  are 
accurately  act^uainted  witli  their  several  idiosyncr^tsics,  we  shall 
probably  be  able  to  oonstmct  a  natural  arrangement  of  minerals  on 
chemical  principles. 

The  principles  of  isomorphism,  for  the  development  of  which 
we  arc  indebted  principally  to  Mitscherlich,  have  made  new  dif- 
ficulties apparent  in  tlie  second  of  the  above  njothods  of  classifica- 
tion. When  two  electro-positive  constituents  tue  substituted  for 
one  another  in  a  compound,  without  changing  its  physical  charac- 
ters, it  is  evident  that  this  compound  belongs  eqoaliy  to  two  distinct 
families  in  this  classification.  Such  instances  are  not  infrequent. 
In  individuals  of  the  species  pyroxene,  the  magnesia  may  be  par- 
tially or  wholly  replaced  !)y  protoxyd  of  iron,  without  any  essen- 
tial change  in  the  external  ciiaracters.  Garnet  and  hornblende  have 
a  similarly  varying  constitution.  This  consideration  led  Berzelius 
originally  to  reject  the  electro-positive  for  the  electroHaegstive  ar- 
rangement. Later  discoveries  have  shown  that  in  a  similar  manner 
two  electro-negntive  constituents  may  mutually  replace  one  another, 
thus  introducing  objections  also  to  the  latter  arrangementj  though 
not  as  weighty,  since  the  instances  are  less  numerous. 

Althougn  the  electro-negative  arrangement  is  decidedly  prefera- 
ble for  an  exhibition  of  the  chemical  relations  of  the  species,  the 
electro-positive  has  its  advantages  in  another  point  of  view :  it  sub- 
serves more  conveniently  the  purposes  of  the  metalluririst.  His 
pursuits  lead  him  to  an  investigation  of  minerals  witii  respect  to 
their  metallic  constituents,  for  which  object  he  would  naturally  as- 
sociate the  mineral  species  according  to  the  metal  in  their  composi- 
tion. The  wants  of  the  latter  class  of  readers  have  been  considered 
of  paramount  importance ;  and,  therefore,  in  order  to  afford  a  oon- 
venient  table  of  reference  to  those  interested  in  the  metallir  consti- 
tution of  the  mineral  species,  at  the  same  time  ?hnt  n  chemical  view 
ol'the  species  is  presented,  the  classification  founded  on  the  electro- 
positive constituent  is  here  adopted. 

To  facilitate  a  reference  to  the  description  of  the  species,  the 
number  of  the  page  is  added,  on  which  each  is  deacribea. 
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Clabb  I.  Noii>inetalUc  elements,  and  iheir  compounds. 
ClamIL  lletallie  elaaeiiiB,  and  their  ooniiioinids. 


CLASS  I.  N ON-MBTALLIC  EUAIENTB,  AND  THEIR  OOBfPOUNDS. 


I.  MON-ACID  INDIVIDUALS. 


GKNot  1.  HnNioaiir. 

Hydrogen,  166. 
Pkoa^ureUed  Hydrogen,  165. 
CmrimiretUd  Hydrogen,  166. 

Qento  S.  NmuMM. 

NUrog'.n,  166, 
Almo^pberic  Air, 

GnoaS. 

Native  Sidpbar,  4M. 


Obhos  4.  Cabioii. 

Diamond,  331. 
Anthracite.  AAA, 
Graphite,  443. 
Bituminous  Coal,  443. 
Bitumen,  441. 
Mineral  Caoutchouc,  440. 
Rfldaite,  440. 
Amber,  438. 
Scheererile,  439. 


II.  ACID  INDIVIDUALS. 


Gf.vus  1.  Htbboobn. 

SSwuUic  A/iUL  167. 
SuipimretUd  Hydrogen,  166. 

Qniva  3.  Sulphur. 
SMmrmuAtiL  107. 

CtaMOiS.  CiBioir. 


I  Ctaum  4.  BoROii. 


lauartz,  338. 
Opal,  344. 
lObsidian,  345. 
Sphaemlite,  346. 


CLASS  IL  MBTALUC  BLBMBNTS,  AND  THEia  COMPOUND& 
1. 


Sal  Ammoniac,  Muriate  of  Ammonia,  175. 
if  aaeagnine,  Sulphate  of  AaHHoiMa,  174. 


*The  metallic  aatmeaf  oaeef  theeomtinnntiof  ammonfa  has  lon^beea 
peeled,  thoogli  ft  is  wH  yet  proved. 
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GK.SLi  3-  SODtUM. 

Glauber's  Salt,  SvlphaU  of  Soda,  173. 
Thenardite,  AiiAydrtms  Hulpkaleof  Soda, 
173. 


Boracite^  Biborate  of  Magnesia,  347. 
Wagnerite,  PkMpk^-JhMOe  ofM.,  191. 

3.  Combinations  Kith  Silica. 


Aphibliahie,  175.  Chrysolite,  335. 

Nitraie  of  Soda,  176.  Nemalite,  SG9. 

Walron,  Carbonate  of  Soda,  171.  Talc,  260 

Trona,  SestiuicarbukaU  </  So^ia,  173.  Keroliic,  255. 
Oar^Losstte,  CarbonaUo/  Sodammd  Idm,  Serpentine,  253. 

^  ni.  Picrosmine,  858. 

Conunoii  Salt,  CUorid  of  S»iiim,  178.  Meerschaum,  256. 

Borajc,  Bthor(U€  of  Soda^  lfl9.  .N't  i-lirite  iST 
Qlaubcriie,  Itil. 
Polyhalite,  181. 


Gekus  4.  Barium. 

Heavy  Spar,  Sulphate  of  Baryta.  203. 

Dwellte,  203. 

Bap'lo-Calc  ile,  202. 

Wilherite,  Carbonate  oj  Baryta,  20J. 

GsMoa  6.  STROMntm. 

Celcstinc,  Sulphate  of  Strontia,  ^'.)\ 
SUunliauile,  Carbonate  of  Strontia,  200. 

G>T>sum,  Sulphate  of  Lime,  11)0. 
Anhydriie,  AnhydroHS  SuipAaU  of  L.,  191 
HaJdingiritc,  190. 

Apatiir,  Pknsph,!'.^  of  Lime,  186. 
JS'ttrate  of  Ltme,  17b. 

Caleareoas  Spar,  )  Carbonate  of 
Arragonite,         \      193,  195. 
Dolomite,  Carbonate  of  Magnesia  and 
L.,  196. 

Ankerite,  Carbonate  of  JrmamiL.,  197. 
Fluor  Spar,  Muvrid  of  Catemm,  185. 


I  Schiller  Spar,  964. 
Bronzite,  965. 
I  Hype r^^t hen c,  266. 
lAnthuphylliie,  319. 
PyraJloliie,  256. 
Brucite,  318. 
Pyroxene,  305. 
Buck  land  it  c,  'M\fi. 
Hornblende,  309. 
Cummingtonite,  319. 
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re  or  hyd rated,  or 
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Gismciiidiiii.-,  S' 


Tnbuljir  Suar,  JUi$UiaUe  oJ  Lime,  304. 
Daihuliie,  BitrofiiiuOeof  L.,  984. 
DyM:la^ie,  273, 
Snhene,  360. 

Pharmacolitc,  ArtmaU  of  IMu,  189. 
Rosetite,  192. 
TwtgiMe  of  Lime,  908. 

GeNCS  7.  MAGNfaiUM. 

1.  ComMnatums  wUA  solnik  Acids. 

Vativt  Magnesia,  Bjfdraie  of  M^gnesim, 

9S9.  . 
Epsuni  Sal(,  Sulj^Me  of  MggmesMf  171. 

Renssiie,  174. 
Nil  rate  of  Ma*jrnysia,  176. 
Mapncsiie,  Carbonate  of  JMbi^sui,  198. 
Hydroma^esite,  Ujfdrtnts  Carbamate  of 
M.,  199. 

Rhomb  Spar,  CaAemnUoJ SremvudMag 

neiia,  m  '  * 


Sapphiie,  Pure  Alumtna,  329. 
Gibbsire,  Hydrate  of  A.,  251. 
Dia-spore,  Dikydrate  of  A.,  390. 
Spinel,  327. 
Aniomulito,  338;* 
Dysluite,  329. 
Sapphirine,  331. 

2.  Combined  with  solubk  Acids. 

Solfalarite,  Sulpkak  nf  Alumina,  170. 
Websterile,  Tris-suipkaie  oJ  A.,  450. 
^.1 1  i  ve  Alum,  SiUjOMtc  of  PoUuk  ond  A., 
169. 

Alum  Btoue,  184. 

MairnesdA  Alum,  Sniplate  of  M.  and  A., 

170.  ' 
Aimnouia  Ainm,  J9hM.  Awtmonia  amd 

A ,  no. 

Tiiiquois,  Triphosphate  of  A.,  289. 
Wav.-lliK'.  ifi  f  ousDij^M^Me^fA.,  I8ft. 

Cbildrenite,  Ititi. 
LaziiHle.  2fl9. 
Blur  Sj.-ir, 
Amblv^uaiU;,  316. 

Fluelliie,  Fluofid  of  Alumimim,  184. 
Cryolite.  183. 

Bfiellite,  Mellate  of  Alumina,  438. 

3.  Simple  Hydrous  Siiicaies.  , 


iHalloyliie,  250. 
'Aliophnue,  2,52. 
Scaibroiie,  251. 
PyrargiUiK,  951. 
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KoUyiite,  950. 

4.  Cmpotmd  BjfdTMU  SUiuUes, 

Anlmalolile,  964. 

Thomsonite,  2G9. 
Edingtonite, 
Natrolite,  m 
Mesotype,  831. 
Mesolile,  274. 
Scolcciie,  271. 
Cajpholite,  m 
LaQmoiiite,977. 
ChabazitftJSa. 
Lcvvae,  283. 
Aiialcime,  279. 
Ginclinite,  263. 
Stilbite,  268. 
Enistiibiie,  273. 
Ueulandit«,  iW7. 
Brewflterite,  974.  • 
TTaniintnmc,  377. 
Phillipsile,  278. 
Apophyllile,  276. 
Compionite,  376. 

6.  Simpk  AnkjfdrMU  8iHeMt$t. 

Andalasite,  /Knliesfe  of  A.,  317. 

Ru.  l!(,|x[t,.,  Ajihuffrous,  Sil.  of  A.,  321. 
Kyaniic,  ^Vw.vyu/.si/ir/z/e  of  A.,  31H. 

6.  Coti^aitnd  Ankydri/us  ifUUaUs. 

Tc.pn / ,  Sllir,y.-Jhuae  of  A.t  SSS, 
Sodaiitv,  m. 
Nrph<>lin«,991. 

Ido<  raM-,  350. 
Gariici,  351. 
Enidolc,  313. 
Wiihamite,  315. 
Isopvrc,  346. 

Gehlenile,  301. 
Prehnite,  986. 

lolile,  33fi. 
Staur<)ii<l»',  35.5. 
Axinil^",  337. 
Turmaline.SilS. 
FkhIimite,9Se. 
Lencite,  2fil. 
EIa*oHie,  292. 
Margarite,  2r)2. 
Rlac  lc  Mica,  2<>2. 
Cutnrnon  Mica,  203. 
Finite,  237. 
Pericline,  296. 
Peld.spar,  208. 
Albite,  29<>. 
Anorthite,  297. 
Labrailm  itc,  299. 
Latn.biie,  298. 
Spodunieue,  305. 


Pelalite,  988. 

QmoMd,  QuKomt, 

Phenadte,  Silieate  of  O.,  S96. 

Euclase,  tiUic/it<  -  /   Vumiiui  and  Q.^ 
Beryl,  l\irsU.  Alumina  and  U.,  391. 
ClurfBebeiyl,  iliwiriiMrir  0/  O.,  9Kk 


Gr.vi.-8  10.  Zirconium. 

Zirci»,  SUitaU  of  ZircomiA,  353. 
Sttlimanlte,  mt.  Alwfag  owl  Z,^  800. 

^.schvinte,  TitamUofCmimm  miZ.JKB, 

Eadialyte,  356. 

GSMD*  11.  Yttbivm. 

Xenotime,  PhospkaUof  yUrukSOT. 
Qadoliuite,  367. 

Yttn»<iolamMte,  CoMakif  yUrU^n, 
Fergusoaile,  809. 


GflMnalS.  Ci 


Flacerine,  Fluorid  of  OifkmJSM. 

Subsesquifliiorid  of  Cerium,  906. 
Carbonate  ol'  Cerium,  906. 
CerUe,  SUieaie  of  C,  906^  86<. 

Thulitc,  36-1. 
Micro) ile,  207. 
Yurocerile,  '207» 

Allanite,  3ti6.  , 
Orthite,  36G. 

Pyrortliik ,  :ir,fi. 
Pyiochlore,  302. 

Qtmt  13.  Thoudm. 

Thorite,  866. 

Otma  14.  TBLurumi. 

Native  TeUurium,  395. 

H«rreriM,  QuhomUeofNieMmtd  T.,9I& 

Gencs  15.  AasKNic. 

Native  Arsenic,  396. 

White  Arsenic,  ArmtouM  Aeid^  168. 

Reabar,  Si(/j>h„n'f  nf  A.,  434. 
Orpiment,  iycsqunulpkuret  of  A.,  434. 

«         Gmus  16.  Amuioinr. 

Nalivf  Antimony,  305. 
While  Antimony, /*rofoj:y</ o/  vl..  209. 
Gray  Antimony,  SuqmUmlpkurel  of  A.,  418. 
Red  Antlmooy,  480. 

Gmvan.  MoLTBBjmvM. 

Molybdenite,  Bimlflmni  of  Id.,  496. 
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Genus  18.  Titanium. 

Anaiase,  Protoxyd  of  T.,  361. 
Rutile,  'JManic  Acid,  358. 

Gurua  19.  Ikon. 

I.  Pure,  or  combined  vnth  Oxygen. 


'Varvacitc,  377. 
tNewkirkiie,  377. 

3.  Combined  wiiA  9uipkur  or  Arsenic. 

Manganblende,  StUpkurei  of  M.,  439. 
Arsenid  of  Manganese,  404. 

3.  OmUnmed  rcitk  Acids. 


Diallofnte,  CarbonaU  of  M.,  215. 
Triplite,  Phosphate  of  Iron  and  A/.,  216. 


Native  Iron,  386. 
Magnetic  Iron  Ore,  383. 
Specular  Iron  Ore,  Peroxyd  of  I.,  381 
Brown  Iron  Ore,  Hydrous  Perox.  of  /.,380.  Hel'epozite,  216. 

Huraulite,  317. 
I  Maugane.se  Spar,  303, ' 
iTroostiie,  30 J, 


Frank!  inile,  384. 
3.  Combined  vfith  Sulphur  or  Arienic. 


Iron  Pyrites,  Bisulphuret  of  I.,  406. 
Magnetic  Pyrites,  Sulphuret  of  /.,  404. 
White  Iron  Pvrites,  405. 
Mispickel,  401. 
L*ucupyritc,  400. 

3.  Combined  iciik  Oxygen  Acids. 

Copperas,  SuJpkaU  of  Iron,  177. 
Boti^'ogen,  Svlphate  of  Iron  and  M.,  180. 
White  Copperas,  BiauLph.  Perox.  of  /.,178. 
Yellow  Copperas,  S%dph.  Perox.  of  I.,  178. 
Vivianite,  Fhasphale  of  Iron,  330. 
Cacoxcnite,  219. 
Triphyline,  219. 
Anglarite,321. 

?I„°lcri,'e"°'  I  »/'■•  2". 

Pyroftraalile,  'i22, 
Hi.singerite,  378, 
Cronstedtite,33!2, 
Crocidolite,  37H,        \  SilicaUs. 
Yenite,  379, 
Cumiuingtonite.  313, 
Arfwed.sonite,  313, 

Cube  Ore,  Sub.vstivarsaiate  of  I.,  217 
Arsenate  of  Iron,  218. 
Scored ite,  Distirsenile  of  I.,  318. 
Chromic  Iron,  377. 
Wolfram,  TSingstate  of  Mangawse  and 

Iron,  373. 
Columbile,  C-olumbale  of  Iron,  370. 
Crichtonite,  TiUmaU  of  Iron,  384. 
Mohsite,  385. 
Polymignite,  309. 

Gencs  30.  Manganese. 

1.  Combined  with  Oxygen. 

Flausmannitc,  373. 

Braunite,  Anhyd.  Ses</uox.  of  M.,  374. 
Manganite,  Hydrnus  Sestfuox.  of  M..  375, 
Pvrolusite,  Anhyd.  Bisvx.  of  M.,  37o. 
Wad.  377. 
Psilomelanite,  374. 


Bustamite,  301, 
Helvin,  348, 


^■SiliaUes. 


Genus  31.  Zinc. 

1.  Combined  rcith  Oxygen. 

Red  Zinc  Ore,  Oxyd  of  Manganese  and 
Z.,  358. 

3.  Combined  tcilh  Sulphur  or  Selenium. 

Blende,  Sulphuret  of  Zinc,  429. 

Rionile,  Selenid  of  Zinc,  428. 

3.  Combined  vfilh  Oxygen  Acids. 

White  Vitriol,  Sulphate  of  Zinc,  179. 
Calamine,,  CarbonaU  of  Zinc,  211, 
Willemite,  Anhydrous  Silicate  of  Zinc, 
312. 

Electric  Calamine,  Hydrous  Sii.  of  Z.,  313. 
Hopeite,  313. 

Genus  33.  Nickel.* 

1.  ConUnned  with  Sulphur,  Arsenic,  or 
Antimony. 

Capillary  Pyrites,  Sulphuret  of  N.,  410. 
Copper  Nickel,  Arsenid  of  N.,  399. 
White  Nickel,  Bisarsenid  of  N.,  399. 
Nickel  Glance,  Arseno-sulpkite  of  S.,  400. 
Antimonial  Nickel,  Antimtmid  of  TV.,  399. 
Nickel  Stibine,  Anlimvno-sulphxU  of  N., 
398. 

3.  Combined  xrith  Oxygen  Acids. 

Nickel  Giecn,  Disarsenate  of  Nickel, 'Hb. 

Genus  33.  Cobalt. 

1.  Combined  with  Sulphur  or  Arsenic. 

Cobalt  Pyrites,  Sulphuret  of  C,  403. 
Smaltine,  Bisarsenid  of  C,  403. 
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Terarsenid  of  C,  403. 

CotMldne,  Anma-mdpkik  0/  C,  408. 

2.  Cvnibirud  with  Oxygen  Adit. 

Cobalt  Vitriol,  DitulfkaU  of  C,  100. 
CobaU  Bloom,  DitarmuU  0/  C,  SA. 

Qknus  34.  Lbao. 

1.  Pmnf  or  eomUmul  wiik  Otsyf  m. 

Native  Lead,  393. 
*  Mioium,  Suquaxyd  0/  Jbcad^  235. 


2.  Combined  vfilk  Sulphur,  Selenium,  or 
Afttme. 

yitreoos  Copper  Ore,  DtsulpJmnt  of  Cop- 
per, 414. 
Variegated  Copper  Oie,  406. 
Boanuniite,  413.  * 
Tennantite,  413. 
Arsenid  of  Copper,  407. 
Eucairiie,  415. 
Aniimonial  Copper,  415. 
Gray  Copper  Ore,  411. 

3.  Combined  irilk  Chlorine. 


%  Com^jid  toiih  .Sulphur,  Sekmimm,  or  Alaonilc,  CUoridof  Cofftr,  943. 

IXlliiriuia. 

4.  ComHmimlk  Osy^nt  Aeidt. 

Galena,  Sulphurel  of  Lta4,  422. 

Clausthalile,  Setenid  of  Utad,  433.  Bltte  VKriol,  SiUpkaU  of  C,  179. 

Cobaliic  Gal.  na,  123.  Brochaniiie, '245. 

Foliated  Tellurium,  JiiteUurid  of  Lead,  Green  Malachilc,  Hydrous  DicarbonaU  of 


m. 

3.  Coinbined  Kith  Chlorine. 

Cerasitc,  Dichlorid  of  Lead,  987: 
Colunnite,  Chlorid  of  Lead,  937. 

4.  Combined  with  Acids. 


^n|»le5ite,  Sulphate  of  Lead,  228.  Copper  Froth,  244, 

Cupreous  Anglcsite,  Cupreous  StUpkaU  of  EucbToUe.  939, 

Lead,  235.  Copper  Mica,  244, 

Calcdoniie,  235.  Olivenite,  343. 

Aphanesite,  336, 
Llroooiiite,  941, 


Dyoxylite,  298. 
Leadhillite.  227. 
Corneous  Lead,  226. 
White  Lead,  Carbonate  of  Lead,  225. 
Pvromorphitc,  Phosphate  of  Leadj  230. 
Mimelciie,  Arsmate  of  Lead^  981. 
Hedrphanc,  229. 
CkromUe  0/  Uad,  233. 
Bfetainoebroite,  StiimqtiithromaUofLead, 
23^1. 

V^i^uelinite,  Cupreous  Chr ornate  of  Lead, 

TnmgstaU  of  Lead,  333. 

Moi^dateof  Lead,m.    ^  ^ 

Gimn  95.  Tm. 

Tin  Ore,  Oxwi  of  7\n,  363. 

Tin  Pyrites,  6ipf«MM  £Mpl«rrt  •/  r.,41t 

Genus  26.  Coma. 

1.  Pure^  or  combined  with  Oxygen. 

Native  Copper,  394. 

Red  Copper  Ore,  Red  Oxyd  of  C,  362. 

Black  iSann  Ore,  BUuk  Ox^d  of  C,  446. 


C,  237. 

Blue  Malachite,  Sadrous  Carbonate  of 

C,  237. 

Libelhcnile,  Diphosphate  of  C,  242. 
Pseudo-Maiacliite,  Suite squi phosphate  of 
C,  941. 

Dioptase,  SesquisiUcalt  0/  C,939. 
Chrysocolla,  238. 
Eiinite,  240, 


\AmM»nof  Corper, 


J 


Qnnia  97.  Blncimr. 

Native  Merenry,  399. 

Native  Amalgam,  392. 

Cinnabar,  Sulphurel  of  Af.,  433. 

Horn aoid^aiWer,  iAeUorid ^  M^%IB, 

GCNOS  98.  SlLTBR. 

1.  Pure,  or  combined  with  Sui^hur^^Seleni- 
um,  Anomie,  AfifittiaHjf,  or  AM^ypsfliNMi. 

Native  Silver,  391. 

Flexible  Silver  Ore,  425. 

Vitreous  Silver,  StUpkmrei  of  S.,  416. 

Slembcruite,  4%. 
Potybasite,  417. 

Stromeyerile,  Cupreous  Sulphuret  of  SH- 
DOT,  415. 

Rrittlp  sn-' '  Ore,  417. 

Miargyiii*-',  •i'il 

Dark  Red  Silver  Ore,  431. 

Light  Red  Silver  Ore,  432. 

Arsenical  Bttver,  ArtmU  of  &,  398.  

AMiinoaial  Silver,  AmHmomd  0/  806, 
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Aniimonial  Sulphwet  of  S.,  418. 


QCNOS  30.  PlLLADtOM. 


Telluric  Silver,   Bitatlurid  Silver, 

416.  Native  PaHndiurn. 

Graphic  Teiluhum,  ilii.  Selenpailtdiie.  Seti 

Motybdic  Silver,  418. 

3.  Combined  vith  Gkhrme,  nr  Iodine. 

Native  Gold,  3S9. 

Horn  SiJver,  Ckhnd  oj  Silver,  !M8.        AuroteJlurite,  390. 


PitcUbiende,  373. 


Native  Platinum,  387. 


Uranite,  FkMptuOeof  Limnul  ITrmtui 
Uranic  Ochre,  m 
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guadtupeds,  birds,  fishes,  Ac.,  precious  stoneSi  Ac.,  mentioned  in  ihe  Bible.  416 j^. 
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Jane  Kilby  Welsh :  Faniilirn  lesson.''  in  Mineralogy  and  Geolo^-,  designed  for  the 
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*  This  number  of  volume  xxxii.  appeared  too  late  for  an  insertion  of  this  spe- 
cies in  the  preceding  part  of  this  treatise.    The  following  arc  its  characters : 

Primary  form  :  an  obtiise  oblique  rhombic  prism ;  M :  M=95'^  (common  goni- 
ometer,) P  :  M=100°  2   Secondary  form :  the  primary  with  the  acute  lateral  ^ges 

deeply  truncated — M  :  t  (iruncatinj?  planej=137°  3£l! ;  al.-o  the  primary  with  the 
terminal  edges  replaced,  Ibrraiug  a  lour  jjiued  pyramid  at  each  cxireinily  of  ilie  crys- 
tal. Surface  generally  not  very  smooth,  but  nearly  of  the  same  quality  dn  the  dif- 
ferent faces.  Cicnrat^e  parallel  with  the  bases,  sometimes  distinct,  but  commonly 
uneven  ;  parallel  witH  the  longer  diagonal,  very  pcrlcci. 

H^4  5.  G.=4-2 — 4iL  LmItc  vitreous  to  adamantine,  ^rtak  white.  Color 
hyacinth-red.   Transparent — translucent. 

According  to  the  analysis  of  Prof.  C.  U.  Shepard,  it  contains  Protoxyd  of  Ceri- 
um 66-53,  Pho.sphoric  Acid  66,  Zircunia  TiTT,  Alumina  4^4,  Silica  3  33^98  73. 
It  is  mainly  therefore  a  icsqutpkospkaic  of  IM  protoxyd  uf  urwrn.  Alone  before  the 
blowpipe,  in  very  thin  fragments,  it  loses  its  red  color.  Decoming  pearl-gray,  with  a 
tinge  of  yellow,  and  fu«^cs  with  prcat  dilHcnlty  on  the  edge.e,  into  a  transparent 
glass.  Willi  borax,  in  minute  fragments,  it  turns  white,  and  gradually  dissolves, 
forming  a  globule  which  is  bright  yellowish-green  while  warm,  but  colorless  when 
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Cape  Sable,  Mii^^fithy  river,  Maryland,  p.  110. 
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cold.    P  ilvrrfzed,  it  is  very  slt-jhtly  aetcd  upon  by  aqna  re^a.    A  small  quantity 
placed  on  platinum  foil,  and  moisiencd  with  sulphnn**  arid,  tinged  the  blowpipe  . 
flame  green. 

Obs.  Edwnrdsite  occurs  disseminated  through  Sillimanite,  in  gneiv^,  at  the  falls 
of  the  Yantir,  in  Norwich,  Conn.,  where  it  is  associated  with  iniiividuals  of  red 
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breadth.  The  deep  tniRaitiom  of  Ae  aeole  lateral  edges,  impart  to  the  larger  prisms 
a  flattened  ay ;  - -trance.  The  minute  crystals,  with  pyramidal  extremities,  exhibit 
bat  little  alteration  from  the  primary  prism.  The  terrainations  of  the  laiger  crys- 
tals are  usually  incomplete ;  occa-sionally  they  present  a  eros.-^  cieavapre.  in  which 
ca^e  the  lateral  faces  arc  horizontally  .striated.  The  an^^le  P  ;  M  was  obtained  from 
a  cleavage  plane,  and  is  considered  only  as  an  appruxixnation.  The  crystals  liavc  a 
close  rescmnlance  to  zircon. 

This  species  evidently  falls  within  the  Genos  Spanialus,  Order  Baiytinea,  and 
may  be  oesigiutfod  Aom  its  erystallittfl  form  l^panMu  miftm.  R  was  naiaed 
gdwBidsite,  in  eompllnieiii  to  Gov.  H.  W.  Biwaids. 


AMERICAN  WORKS  ON  MINERALOGY. 


[105 


Vol.  III.— IflOO. 

S.  Gkxion  :  Mineralogical  Observations  made  in  the  environs  of  Boston,  in  the  years 
1807  and  1808. 

Vol.  L=iVfir  Series.— 

Charles  T.  Jackson  and  Francis  Alger:  Remarks  on  the  Mineralogy  and  Geology 
of  Nova  Scoiia,  p.  'ill. 

Memoirs  of  ike  Connecticut  Academy  of  Arts  and  Sciences.  8vo.  New  Haven. 
Vol.  L=1813. 

Benjamin  Silliman :  Sketch  of  the  Mineralogy  of  the  town  of  New  Haven,  p.  81 

Jovrnal  of  tke  Academy  of  Natural  Sciences  of  Philadelphia.  Svo.  Philadelphia, 
1817—  .  ) 

Vol.  L=1817,  1818. 

Isaac  Lea:  An  account  of  Minerals  at  present  known  to  exist  in  tlie  vicinity  of 
Philadelphia,  p.  462. 

Vol.  II.— 1821,  1822. 

G.  Troost,  M.  D. :  Descriptions  of  some  new  Crystalline  forms  of  Phasphaie  of 

Lime  and  Zircon,  p.  5iL 

 :  Description  of  a  new  Crystalline  form  of  duarlz,  p.  212. 

 :  Description  of  some  Crystals  of  Sulphate  of  Sirontian  from  Lake  EIric, 

p.  aiKL 

Lardner  Vanuxcm :  Analysis  of  the  Blue  Iron  Earth  of  New  Jersey,  p.  82. 
 :  On  two  veins  of  Pyroxene  in  Granite,  ji.  i4t>. 

 :  Description  and  analysis  of  Tabular  Spar  from  the  vicinity  of  Willsborough, 

Lake  Champlain,  p.  182. 
 :  New  locality  of  Automolite,  p.  342= 

 and  W.  iL  Iteating:  On  the  Geology  and  Mineralogy  of  Franklin,  in  Sus- 
sex Co.,  N.  J.,  p.  m 

W.  IL  Keating:  Description  and  analyses  of  Jeffersoniie,  p.  10 1. 

 :  On  the  Cadmia  foimd  at  the  Anciam  iron  works,  Columbia  Co.,  N.  Y., 

p.  m 

Henry  Seybert:  Analyses  of  some  American  Minerals;  a  variety  of  Amphibole, 
Ferruginous  Oxydulated  Copper  Ore,  and  a  Green  Phosphate  of  Lime,  p.  l.y) 

Augustus  EL  Jessup :  Geological  and  Mineralogical  notice  of  a  portion  of  the  iu)rth- 
eastcni  part  of  tne  State  of  New  York,  p.  liiiL 

Vol.  III.— 1823, 18^. 

L.  Vanuxem :  Description  and  analysis  of  the  Zirconite  of  Bimcombe  Co.,  N.  C, 
p.  52. 

 :  Description  and  analysis  of  a  lamellar  Pyroxene,  p.  (i8> 

 :  Idenlity  of  Marmolitc  and  Sorpeniine,  p.  122. 

G.  Troost,  M.  D. :  Pyroxene  of  the  United  States,  and  descriptions  of  some  new  va- 
rieties of  its  Cry.slalline  forms,  p.  lOTi. 
— — :  Notice  of  Yenite  of  Rhode  Lsland,  and  other  American  Minerals,  p.  ^2. 

 • :  Description  of  Petalile  from  Lake  Ontario,  p.  23-1. 

 :  A  new  Cr}  sialline  form  of  Chrj-soberyl,  p.  2i2, 

George  T.  Bowen :  Analysis  of  an  Ore  of  Copper  from  New  Jersey,  p.  295. 

 :  Description  and  analysis  of  Sillimanite,  a  new  Mineral,  p.  37.'S. 

Notices  of  American  Spodumene,  p.  2^ 

Vol.  11.-1824,  1825. 

Lardner  Vanuxem  and  "W.  IL  Keating :  Observations  on  the  following  Minerals 
found  at  Franklin,  Su.s.sex  Co.,  New  Jersey :  Jeffersonitc  var.  of  Pyroxene,  Frank- 
linite.  Red  Zinc  Ore,  Calamine,  and  Electric  Calamine,  p.  X 

G.  Troost,  M.  D.  :  Description  of  a  new  Crystalline  form  of  Andalusiie  QV  p. 

 :  Observations  ou  tne  Zinc  Ores  of  Franklin  and  Sterling,  Sussex  Co.,  N.  J., 

p.m 

Vol.  v.— 1825— 1827. 

L.  Vanuxem :  Elxperiments  on  Anthracite,  Plumbago,  Ac.,  p.  VL 

G.  Troost,  M.  D. :  A  new  Cr>-stalline  form  of  Apophyllite,  Laumonite,  and  Amphi* 

bole,  and  of  a  variety  of  Pearlsione,  p.  liL 
E.  James,  M.  D. :  Remarks  on  the  Limestones  of  the  Mississippi  Lead  Mines,  p.  376. 

App. — N 


106]  AMERICAN  WORKS  ON  MINERALOGY. 


Vol.  VI —1829-1830. 

L.  Vanuxem :  Analpis  of  Cyanile  and  Fibrolite,  and  their  union  in  one  species 
under  the  name  of  Disthene,  p.  IL 

S.  G.  Morion,  M.  D. :  Analysis  of  Tabular  Spar  from  Buck's  Co.,  Penn.,  with  a  no- 
tice of  various  Minerals  from  the  same  locality,  p.  ^ 

S.  W.  Conrad:  Notice  of  a  Mineral  which  approaches  the  Bildstein  ofWemer; 
with  remarks  on  the  connection  of  Bildstein  with  Feldspar,  p.  lOvi. 

Vol.  VII.  Part  LrJ834.  - 

H.  D.  Rogers  and  A.  D.  Bache :  Analyses  of  some  of  the  Coals  of  Pennsyh-ania, 

p.  m 

Jbmals  of  the  Lyceum  of  SaUral  History  of  New  York.  8ro.  New  York,  1824— 
Vol.  I  —1824, 1825. 

Joseph  Delafield :  Notice  of  new  localities  of  M  incrals  along  the  north  coast  of  Lake 
8n{)crior,  Ac,  p.  79. 

James  Rcnwick :  Elxamination  of  a  Mineral  (Torrelite)  from  Andover  Furnace, 

Sussex  Co.,  N.  J.,  p.  3Ix 
John  Torrey;  Notice  of  a  locality  of  Yenitc  ia  the  United  States,  p.  JLL 
 :  An  account  of  the  Coluinbite  of  Haddam,  Conn.,  and  several  other  North 

American  Minerals,  p.  ^ 
Joseph  G.  Totten  :  Notes  on  new  supports  for  Minerals  subjected  to  the  action  of  the 

common  blowpipe,  p.  100. 
Isaachar  Cozzcns :  Examination  of  some  Iron  Ores  from  the  northern  parts  of  the 

Statu  of  New  York,  p.  32>1 
IL  R.  Schoolcraft  :  Remarks  on  Native  Silver  from  Michigan,  p.  'i-17. 
J.  J.  Bigsby :  Sketch  of  the  Geology  of  Montreal,  p.  129. 

Vol.  II.  " 
James  Freeman  Dana:  Analysis  of  the  Cojnper  Ore  of  Franconia,  New  Hampshire, 
with  remarks  on  Pyritous  Copper,  p.  2^ 

Vol.  III. 

Thos.  Thomson:  Analyses  of  the  following  Minerals,  principally  American:  Na- 
tive Soda  Alum,  Bisilicate  of  Manganese,  Silicate  of  Manganese,  FcrrivSilicate 
of  Manganese,  Ferruginous  Silicate  of  Manganese,  Scsquisilicate  of  Manganese, 
Diphosphate  of  Iron,  Arfwed.-wnite,  Frankliiiite,  Manganesian  Iron  Ore,  Bucholz- 
ite,  Nacrile,  Xanthite,  Phyllite,  Hydrous  Silicate  of  Magnesia,  Bisilicatp  of  Mag- 
nesia, Chondrodilc,  Gokiiraile,  Idocra.*^,  Bi<»wn  .Manganesian  Gnnict,  Pipe  Stone, 
E^ebergite,  Fahlunite,  Spinel,  Ceylanite,  Slilhiie,  Hcuianditc,  Sicinhcilitc,  Harmo- 
tomc,  Thomsonite,  Nutiallite,  Arseniet  of  Antimony,  Arsenical  Pyrites,  p.  2. 

Vol.  IV.— 1837. 

James  D.  Dana:  A  new  Mineralogical  Nomenclature,  p.  fi» 

Contributions  of  the  Maclurean  Lyceum  to  the  Arts  and  Scitnces.  8vo.  Philadel- 
phia,  1827. 

Q.  Troost,  M.  D. ;  On  Pyroxene,  pp.  51  and  fiL  .       •  . 

Transactions  of  the  Geological  Society  of  Pennsylvania.  • 
Vol.  I  — 183»-1835. 

T.  G.  Clemson :  Analjrsis  of  the  Copper  Ore  of  Hunterdon  Co.,  N.  J.,  p.  Ifii 

 :  Elxamination  and  Analysis  of  the  several  Coals  and  Iron  Ores  of  the  coal 

field  of  BKis.sbuig,  n.  ^niL 
 :  Native  Iron  (rom  Penn  Yan,  Yates  Co.,  N.  Y.,  p.  3ai 

T\wnsaclions  of  the  Albany  Institute.  8vo.  Albany. 
Vol.  L=1831.' 

G.  W.  Clinton :  Notice  of  the  Graphite  of  Ticonderoga,  p.  233- 

Boston  Journal  of  Natural  History.  8vo.  Boston. 
Vol.  L=1834— 1836. 

Charles  T.  Jackson:  Chiastolitc  or  Made  of  Lancaster,  p.  55. 

:  Analysis  of  Chrysocolla  from  the  Holquin  Copper  Mines,  Cuba,  p.  206^ 
:  Analysis  of  three  varieties  of  Bituminoiu>  Coal,  and  one  of  Anthracite. 


INDEX. 


Abrazi«e,  3QL 
Acarpia  cubica,42Q. 
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Acicular  Bismuth,  427. 
Acid,  Arsenous,  l(j8. 
Boracic,  ir>ft. 
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Muriatic,  167. 
Sulphuric,  167. 
Sulphurous,  167. 
Acidum  Boracicum,  Ififl- 

Arseuosum,  108. 
Acmiie,  'MTi. 
Aotinoliie,  31)2. 
Aolinote,  .tOO. 
Adamant,  ^^H. 
Adamantine  Spar,  322. 
Adamas  octahedras,  33L 
ADEXINEA,  m 
Adularia,  293. 
Aer  almivsphericus,  166. 
azuticu-s,  1  <">(>. 
Carbonic  us,  liifi. 
felidus,  166. 
Ilydro^enicu';,  1^5. 
niuriaiicus,  Itw 
)h(>snhoricu.«5,  165. 
ulpnurosus,  167. 
terrenus,  165. 
Acrhcnstpn, 
iErositc,  4:<1 . 
iEschynite,  m 
Agahnatolite,  2^ 
Agaphitc,  2HiL 
Agaric  mineral,  193. 
Apte,  33>L 
Alcmit, 

Alabaster,  ISSL 
Alaliie,  301. 
Albin,  •27('>. 
Albitc,  i£llL 
Allagite.  '215.  302. 
AUanite, 


Allochroite,  2hL 
Allophane,  2^ 
Almandine,  351. 
Almandine-ruby,  321 
Alum,  Native,  IfilL 

Ammonia,  170. 

Magne>ian,  17U. 

Soda,  no. 
Alnmen  Ammoniacum,170. 


Mapncsicum,  170. 
olRcinaie,  109. 
volcanicura,  170. 
lAlum-haloide,  Rhombohe- 

dral,  IQL 
Alumina,  Anhydrous  sili- 
caleof,  32L 
Dihydrate  of,  22SL 
Disilicaie  of,  312. 
Fluate  of,  IHi. 
Fluosilicaic  of,  333. 
Hydrate  of,  2iL 
Hydrous  diphosphate 

of.  m. 


Amazon  Stone,  292.  . 
Amber,  43B. 
Ainblvgonitc,  31fi. 
Amethyst, 

Oriental,  322. 
Amiant,3li2. 
Aroianlhoide,  309. 
Amianthoid  magnesite, ! 
Amianthus,  309. 
Ammonia  ahim,  70. 
Ammonia,  Muriate  of,  LIS. 

Sulphate  of,  174. 
Ammoniac-salt,  Octahedral, 
175. 

Ammoniaque  muriat<:e.l75. 
Amphibole,  3(SI  '. 
Am  ph  i  gen  c ,  '281 . 
Ainphodelitc,  '£liL 


Anulcimo,  '279. 
Anal/im,  2!2^ 
Anatase,  361. 
Andalu.sitc,  317. 
Andalusius  prismaticus,317. 
Elvdrous  d i phosphate  of]  Andrcasbergolite,  JilL 


Magnesia  and,  iS£L 
Hydrous  irisilicate  of, 

250. 
McUate  of,  438. 
Subphosphate  of,  1B8. 
S'lbsesquisilicateofSj^ 
Trisulphate  of,  450. 
Alumstonc,  lft4. 
Aiumine  fluatte  alcaline, 
1H3. 

fluat£e  siltcease,  ^Q. 

bydrat«;e  silicif^re,  250. 

magnesifie,  22L 

sullatie,  450. 

phosphate^,  1^ 
Aluminitc,  450 
Aluminus  rbombohedrus, 
IftA 

Alomocalcite,  445. 
Amalgam,  Native,  322. 
Amausite,  293. 


Andreolite 
Anglaritc, 


Anglesite,  22iL 

Cupreoa-^,  235. 
Anhydrite,  ULL  ' 
Anhydrous  gypsum,  \2L 

scolecite,  ilJi. 
Ankerite,  197. 
Anorthite,  '297. 
Anthopbyllite,  312. 

Hydrous,  447. 
ANTHRACINEA,  442. 
Anthracite,  443. 
Anthraconite,  133. 
Anihrazit,  413. 
Anlhra.x  bituminosus,  442. 

Lapideus,  113. 
Antimonopbvllite,  202. 
Antimoine  aydro-solfuri, 
430. 
natif,  225. 


108] 

Antimoine  oxid6,2Qa.  i 
oxide  sulfur^,  ISiL 
sulfure,  118. 
siilfure  nickelifere,  33B. 
sulfur6  plombo-cupri- 

Antimon,  Gedi«sren,  395, 
Autimon-silbt-T,  31 '0 
Antimonblende,  IIML 
Antimonblutbe,  2Q!L 
Aulimonial  copper,  115. 

nickel,  m 

silver,  m 

salphuret  of  silver,  118. 
gray  conpcr,  411, 115< 
Antimony, 

An>eDical,42L 
Arseniet  of,  i2L 
Gray.ilfl. 
Native,  m 
Oxyd  of,  2Qa. 
Red,  m 

Sesquis'ilpburet  of,418. 
Sulphurei  of,  AiST 
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Sulphuret  of  Silver  and 

418. 
Wbite,  m 
Antimony  and  Lead,  Sul- 
phuret of,  12L 
Antimony-baryte,  Prismat- 
ic,  a09. 
blende;^ 
bloom,  '209. 
glance,  41fr-4a0. 
Apatite,  Iti^L 
Aphanesite,  23lL 
Apbrile,  11)3, 32:1 
Apbrizite,  222. 
Aphlhitalile,  175. 
Aplome,  aiL 
Apophyllite,  37<'>- 
Aqua  limpida,  LG!L^ 
sulphurica,  llil. 
Arealus  argent  iferus,  212. 
cubicus,  211. 
divergens, 
foliaceus, 
radiatns,  212. 
rhombicus,  219. 
rhomboheclrus,  222. 
rhomboideus,  ML 
trimetricus,  213t 
Arracouitc,  lila. 
Arendalite,  212. 
Arfwedsonite,  313. 
Argent  antimonial,  39G. 

antlmonie  sulfnre,  IQL 
antimoni6  sulfur6  noir, 

411. 
arsenical,  398. 
antimonial  ferro^rse- 

nifere,  3iM 
en  epis,  11  1. 
munat6,  m 


Argent  natif,  22L 
noir,  417- 
sulfuie,  416. 
sulfure  antimon  if&re  et 

cuprifere,  il& 
flexible,  425. 
fragile,  41X 
Argentiferous  gold,  1^ 

seleniet  of  copper,  415. 
Argentine,  123. 
Argentum  octahedrum,  32L 

vivum,  392. 
Argy rites  acrotomus,  4fiiL 
Argenteus,  32S. 
cubicus,  4fl2L 
cupricolor,  392. 
decrepitans,  4QQ. 
euiomus,  398- 
hemi-cubicus,  4112, 
hexagonns,  322. 
Hoffinanni,  322^ 
Karsieni,  403. 
Manganicus,  4QL 
octahedrus,  40^. 
peritomus,  401. 
Arsenic,  Native,  322.. 
sulfuri  janne,  4Mi 
sulfur6  rouge,  434. 
Red  s\Upburet  of^  43i- 
Yellow  sulphuret  of, 
434. 

Arsenical  antimony,  421. 

Arsenical  pyrites,  4*10 .401. 
Arseuik,  Gediegenr^SL 


Auroiellurite,  m 
Aurum  cubicmn,  389. 
;      rbombicum,  32Q. 
'  Automolile,328. 


ArsenikblUthe,  18^ 
Arsenik-kies,  4Q1- 
Arsenik-nickel,  399. 
Arsenik-silber,  398. 
Arsenous  acid,  liki. 
Asbestus,  305. 
Asparagus-stone,  18fi. 

Asphaltum,  tLLL 
Astasialus  i)hytogenens,183. 

A-steria,  3il2r  ~ 
A-stralus  rhombicus,  1^- 
Aiacamite,  243, 
Atlaserz,^!^ 
Atmospheric  air,  166. 
Augiie-spar,  305— 
Augitus,  acrotomus,  30o. 
cuspidatus,  315. 
diatomus,  3S& 
dystomus,  3Q& 
LiAicu-s  316. 
peritomus,  313. 
phyUinus,  312^ 
Protaius,  302. 
rhombicus,  305- 
rhomboideus,  313. 
scopiformis,  312. 
labularis,  304. 
Wiihami,315. 
Auiiia, 


Aventurme  quartz,  3M. 
Axlnite,331i 

Azure-malachite.Prismatic, 

Azure  stone,  ^  2SL 
Azurite,  2^'9■ 

Babingtonite,  308. 
Baikalit,  305. 
Balas  ruby,  32jL 
Baralas  fusil  i.s,  203. 
obliquas,  202. 
ponderosusi,  203. 
prismaticus,  2Q1. 
rbombohedrus,  202. 
rnbefaciens,  200* 
Barolite,  203. 
Baroselenite,  203. 
Bar>tes,  Bicalcarco-carbon- 
atc  of,  202. 
Carbonate  of,  2(Ki. 
Carbonate  of  lime  and, 
2ia 

Sulphate  of,  203. 
Sulphaio-carbonate  of, 

205. 

BARYTINEAJOO. 
Barytocalcite,  2^ 
Basaniie,  341. 
Baudisserite,  199. 
Bell-metal  ore,  411. 
Berg-cr)'stal,  338. 
Bergmannitc,  292. 
Bergpech,  44L 
Bergtheer,  44L 
Beryl,  324. 

Beiyllus  hexagonus,  3:iL 
rbombohedrus,  32& 
rhomboideu.s,  325. 
Bernstein,  438. 
Bertbierite,  ilS^ 
Bcrzeline,  ^fi. 
Boi /elite.  227,  2^. 
Beudantiio.291,  445. 
Bild.slein, 


Auripigmcntom,  434. 


Bimstein.  345. 
Biotine,  220. 
Birousa,^^ 
Bismites  acicularis,  iSS. 
recta  ngul  us,  42id. 
ihombohedrus,  427. 
Bismutalus  dodetahedrus, 

210. 
ochraceus,  210. 
Bismuth,  323. 

Acicular,  427- 
Arsenical,  210. 
Cupreous,  427. 
Native,  323. 
Oxyd  of,  210. 
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Bismuth,  Phunbo-caprifer- 
ous  sulphuret  of,  427. 
Silicate  of,  210. 
sulfur6.  itaL 
sulfnri  plumbo-cupri- 

Cite,  m. 
5ulfur6  plumbo-argen- 

tiftre,  m 
Sulphuret  of,  ^26. 
TelJuric,  427. 
BLsmuih-glance,  436^  4^2. 
bletttk,  21iL 
cobalt  ore,  403, 
ochre,  210. 
silver,  304. 
Bismuth  ine,  4^ 
Bismutum  Argenticuin,39  t. 


octahedrnn,  aia. 
Bitter  spar,  196. 
Bitaine,44L 
Bitumen,  ML 

communis,  ML 
flexile,  M«L 
fragrans,  440. 
Bituminoi^s  hoiz,  4i2< 
Bituminous  coal,  442. 
Black  coal,  442. 
copper,  MiL 
hematite,  374. 
iron-ore,  'AH. 
lead,  41:L 
telhuium,  4:24. 
Black-jack,  iSSL 
Black  lead,  443. 
Blaitterkohle,  442. 
Bliiiferzeolilh,  267. 
Blattrich-strahliger  stilbit 


Blattriger  anthophyllitc, 

2i|]5. 
stilbit,  2aX 

Schwartz  -brannstein, 

221 

Bliitler-tellur,  421. 
Blau-bleierz,  422. 
Blaue  eiseiierde,  220. 
Bleierde,  22^. 
Bleifahlerz,  412. 
Bleigelb,  m 
Bleiglanz,422. 
Bleigummi,  22iL 
Blet  Scheelsaures,  233. 
Blende,  m 
Bloedite,  IML 

Blue  carbonate  of  copper, 

237. 

copper  ore,  23X 

malachite,  231. 

vitriol,  HZL 
Blue  iron-eartb,  220. 
Blue  iron-stone,  378. 
Blue  spar, 
Blulstein,  38L 
Bog  iron  ore,  380. 


Bole,  m 

Bologiiian  spar,  203. 
Boltonile,  lilL 
Boracic  acid,  168. 
Boracite,  347. 

Boracius  hemihedrus,  342i 
Borate  of  lime,  iSi4. 
Borax,  IGSL 

obiiqnus,  169. 
Bordiglione,  244. 
Borazit,  347. 
Boiryogen,  180. 
Bolrvolite,  334. 
Boulangerite,  42L 
Bournoniie,  112. 
Braunbleierz,  230. 
Brauneisenstein,  380. 
Bra  unite.  371, 
Braunkohle,  M2. 
Braun-menakerz,  360. 
Braunstein,  Piemontischer, 
313. 

Grauer,  375. 

Schwarzer,  374. 
Braunsteinkiesel,  3^ 
Breislakiie,  'MH. 
Breuunerite,  liiiL 
Brevicite,  2jiiL 
Brewsterite,  274. 
Bright  white  cobalt,  402. 
Brillle  silver  ore,  412.  . 
Brochantite,  243u 
Brongniartln,  IfiL 
Bronzite, 
Brookile,  3iiL 
Brown  iron  ore,  380. 

hematite,  280. 

clay,  380. 

coal,  ML 

ochie,380. 

spar,  213. 
Brucite,  34a 

Brythine-salt,  Hemi -pris- 
matic, 181. 
Bocbolzite,  32L 
Bucklandite,  30B. 
Bunier-kupferkies,  408. 
Bunlkupfererz,  408. 
Bustamite,  304. 
Byssolith, 

Cacholong,  344. 
Cacoxenite,  219. 
Caimgorum  stone,  24L 
Calamine,  21 L 

Electric,  212. 
Calaitc,  m 
Calcareous  spar,  123. 

tufa,  193. 
Calccdony,  338. 
Calcdonite,  22iL 
Calcium,  Fluorid  of,  186. 
Calcias  decolorans,  197. 

DolonuBi,  19& 


Calcios  rhomblcQS,  195. 

rhombohednis,  193.  • 
Callais,  289. 
Calomel,  Native,  249. 

Candite,3j^  . '  ' 

Canehlstein,  3i!2.  "  '» 
Cantaliie,  328.  •*  • 

Capillary  Pyrites,  410. 
CaotUchouc,  Mineral,  440. 
Carbonic  acid,  liitL 
Carbunculus,  351.  ' 
acrotomus,  249.  ) 
decussatus,  355.      '  '  ' 
dimetricus,  350. 
dodecahetlrus,  35L 
hemihedrus,  248. 
obliautis,  3^ 
quanratus,  353. 
rnombicus,  35<). 
rhombohedrus,  3^ 
Carburetted  hydrogen,  IfB. 
Carnelian,  34L 
Carphollte,  272. 
Carphosiderite,  221. 
Cat  seye,  2ifii 
Cawk,  203. 
Celestine,  "JQl^ 
Cellular  pyrites, 
Cerasite,  5^2. 
CERATINEA,  248. 
Ceratus  cubicus,  248.  • 
Cerine,  3fi5. 
Cerite,  364. 

Cerite,  Titaniferous.  3^8. 
Ceritus  rhombicus,  364. 

rhombohedrus,  364. 
Cerium,  Carbonate  of,  206. 
Fluate  of,  205. 
oxyde  silicifi^re,  364. 
Silicate  of,  ^  364. 
Subsesquifluate  of,  206. 
Cerium  ore,  3G£  365. 
Ceylanlte,  327. 
Chabasie,  282. 
Chabasiie,  282. 
Chabaiiin,^^ 
Chabazitc,  HSL 
Chalcedony,  23a 
CHALICfNEA,  m 
Chalk,  193. 
Chamoisite,  '^SL 
Chaux  arseniai^e,  189. 
borat^e  siliceuse,  284. 
carbonat^e,  193. 
fluatde,  186. 
phosphat6e,  186.  - 
sulfai^e,  190. 
anhydre,  IBL, 
Chenocoproliie,  219. 
Chessv  copper,  237.    " ' 
Chiasiolite,  317. 
iChildrenite,  188. 
Chlurid  of  Silver,  Sift 
IChlorite,  2fiQ. 
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Chloropal,  221 
Chlorophicite,  AAG. 
Chlorophane,  185.  ^ 
Chondrodile,  348. 
Chrislianile,  (r 
Chromeisentcin,  377.  if  ■ 
Chromic  iron,  377.    t  -^m' 
Chrysobenrl,  326.      i  -,/• 
Chr>'socolla,  23ii 
Chrysolite,  186^ 

Hemipriamatic,  348. 

Prismatic, 
Chrysolithu?*  obliauus,  33fi. 

rectangulus, 
Chrysoprase,  338. 
Chusite,  235. 
Cinnabar,  432. 
Cinnamon  stone,  351. 
Clasistvlus  acrolomus,  280. 
Clauslhalile,  422. 
Clay  iron  stone,  212. 
Cleavelandite, 
Coal  Anthracite, M3- 

Cannel,  M2. 

Bituminous,  Mi 

Black,  112. 

Blind,  143. 

Brown,  442. 

Common,  442. 

Glance,  442. 
Cobalt,  Arsenate  of,  224. 

arseniat6,  224. 

Arsenical,  4()2. 

Binarsenict  of,  402. 

Blight  white.  4(12. 

Diarsenate  of,  224 . 

Earthy,  32lL 

Glance,  402.  t 

Gray,  4il2. 

Radiated  white,  4fl2. 

gi  is,  4112. 

Red,  224. 

Silver-white,  4Q2. 

Sulphate  of,  m 

Sulpho-arseniet  of, 4112. 

Sulphuret  of,  403 

Terarsenid  of,  4112. 

Tin-white,  4112. 

oxid6  noir,  37fi. 

White,  ifl2, 
Cobaltalus  rubcllus,  224. 
Cobalt-bleierz,  423. 
Cobalt  bloom,  '2*24 
Cobalt  bluthe,  224. 
Cobali-kies,  4112. 
C..baltine.402. 
Cobalt-mica,  224. 
Cobalt-mica,  Prismatic, 224. 
Cobalt-ochre,  Red,  224. 
Cobalt  ore,  Bismuth,  403. 
Cobalt-pvrites.  3'.>8, 402^  403. 
Cobaltic-'galena,  4^7"^ 
Coccolite,  3115. 
Colophouite,  25L 


Columbiie,  370. 
Columbus  Berzelii,  370. 
hemiquadratus,  3(i9. 
rectangulus,  .370. 
Common  ^It,  n2. 
Comptonite,  2^5. 
Condrodite,  248. 
Copper,  394. 

Arsenate  of,  241^  ^ 
Antimonial,  41i 
AR»enical,  407. 
Arsenid  of,  407. 
Blue  Carbonaie  of, 
Black,  m. 
Blue,  114. 
Chlorid  of,  243. 
Disulphurei  of,  414. 
Hydro-Carbonate  of, 
231. 

Earthy  blue,  237. 
Foliated  arsenate 
244 


of, 


Copper  mica,  244. 
Copper  nickel,  ^3. 
Copper  Ore,  Black,  44fi. 
Gray,  41L 
Lenticular,  241.  ^ 
Octahedral,  362. 
,  Velvet,  245.  ^' 
Yellow,  41^ 
Copper  pyrites,  4nft 
Liver-colored,  Ififi. 
Yellow,  4118. 
Copper  schaum,  244. 
Coralinerz,  433. 
Cordierite,  23fi.  >;  * 
CorindoD,  ■3'29  j-A 
Cork,  Rock,  302. 
Corneous  lead,  226. 
Conmdum,  2^ 
Cotunnia,  222. 
Cotimnile, 
Courzeranile,  293. 
Covellonitc,  291. 
Crichtonite,3a4. 
Crightonite,  SSil.  - 


Gray,  111 

Green  Carbonate  of.237. 
Hydrous  phosphate  of,lCrispite,  358.  * 

24L  ICrocalite,  2!ZiL 

Hydrous    diphosphate' Crocidolitc,  238.  - 
of,  242.  Cronalus  acrotomus,  22^. 

alliaceus,  22L 
amorphus,  2^ 
Angleseanns,  2S^ 
diatomus,  225. 
flexilis,  2ikL 
hexagon  ns,  "ZML 
hyacinthns,  233.  - 
peritomiis,  227. 
pondcrosus,  222. 
pyramidali.s,  222. 
quadratiis,  2^ 
retiniformis.  iSlQ. 
rhombicus,  225. 
rhomboideus,  225. 
rubeus,  234 
spcciosiis,  220. 
Vanadicus,  ^S. 
Vesuvianu.",  227. 
Vauquelini,  224. 
Cronstedtite,  222. 
Cross  stone,  317.  .    .  . 
Crucite,  31 /. 

Cryalus  fusilis,  182.    .  * 
Cryolite,  183. 

Cryone-haloide,  Prismatic, 


Hydrous  subbisesquiar- 

senate  of,  240. 
Hexmuriale  of,  243. 
Lenticular,  241. 
Martial  arsenate  of,  218. 
Muriate  of,  243. 
Native,  SltL 
Octahedral  arsenate  of, 

24L 

Oxvdulated,  3112. 
Phosphate  of,  241i  242. 
Prismatic  arscualc  of, 

242. 
Purple,  4D8. 
Pvritous,  4118. 
Red  ox  yd  of,  3112. 
Rhoniboidal  arsenate 

of,  2M. 
Selenid  of  Silver  and, 

115. 

Silico-carbonate  of,  238. 

Sulphate  of,  na. 

Sulphuret  of,  414. 
Sulphuret  of  antimony 
and,  41.'> 


Sulphuret  of 
and,  415. 

Variegated,  Kfi. 

Velvet,  245. 

Vitreous,  411. 

Wood  arsenate  of,  343, 
Copjx'ias,  177. 
Copper  black,  44G. 
Copper  froth,  244. 
Copper  glance,  411—115 
Cop|)€r  green,  238. 


silver  IhS.      f-k  . 

Cui)e  ore,  212.  * 
Cube  Spar,  IHL  . 
Cubicite,  IILL 
Cubizit,  191  ^ 
Cuivre,  ferrifdre,  23fi. 
octacdre  obtus,  241. 
carbonate  bleu,  237. 

vert,  237. 

gris,  411 

muriate,  242.  , 
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Cuirr6,aatif,  3^ 
oxid6  rouge,  262. 
oxidule,  3ii2. 
phosphate,  241^  1^2. 
pyriteux, 
pyriteux  hepaiique,4Q8. 
spec i forme,  411. 
selenie  argental,  ilh± 

sulfate,  na. 

sulfnr6,  414. 

argentifSre,  ILL 

velouti,  245l 
Cummingtonite,  212. 
Cupreous  anglesite,  23a. 

manganese,  375. 

sulphate  of  lead,  235. 

suiphato-carbonate  of 
lead,  225. 
CupriferoiLs  calamine,  014. 
Cupium  ociahedrum, 
Cyanite,  318. 
Cymophane,  326. 
Cypralus  aciculari.s,  212. 

acrotomu>,  23fi. 

amorphus,  2^ 

coeruieus,  237. 

concentficus,  240. 

decrtpitans, 

dystomus,  212. 

exhalans,  243. 

foliaceas,  244. 

hcmihedrns,  21L 

rcctangulus,  21L 

rbombohedrus,  230. 

speciosus, 

vulgaris,  $22. 
Cyprine,  330. 
Cyprlles  cubictLs,  411. 

dodecahedrus,  113. 

rectangulus,  412. 

rhombicas,  414. 

tetrahedru5,  411. 

Daiholite, 
Datolite,  '2&L 
Davidsonitc,  446. 
Davlna,  231. 
Davvne,  291. 
Delp'hinite,  113. 
Dcmant,  331. 
Demantspaih,  323* 
Dendrac nates,  343. 
Dermatin,  255. 
Dcvonite,  Iffi. 
Deweylile,  2^3. 
Diagonal  .-scoiinc,  30R. 
Diailag,  Talkariigcr,2tLL 
Diallage  fibro-laminaire 
m6talloide,  S£5. 

Green,  305. 

Meiallotdal,  964,  266. 
Diallogite,  215. 
Diamond,  331. 
Diaspore,  320. 


Dichroite,  336. 
Diopside,  305. 
Diopta.^,  2JiL 
Diploiie,  -^M, 
Dipyre,  292. 
Disthcne,  318. 
Disthene-spar,  318—320. 
Dolomite,  1%^  1^ 
Dreelite,  2(37 
Dyoxylite,  228. 
Dvsrla."5ite,  273. 
Dysluiic,  3i£L 
Dystome  spar,  2&1. 

Earthy  cobalt,  376. 

manganese,  377. 
Edelite,  2711 
Edinglonite,  2C9. 
Edwardsite,  fl03. 
E^eran,  350. 
Eisenbluthe,  IQh^ 
Eisenchrom,  377. 
Elisenerde,  Blaue,  220. 

Grune,  ^ 
Eisenglanz,  3tiL 
Eisenkies,  406. 
Eisenkiescl,  3^ 
Ei.senopal,  Mi. 
Elisenoxyd,  38L 
Eisenoxyd-hydrat,  280. 
Eisen  resin,  1^ 
Eisspath,  2113. 
Eleeolitc,  m 
Elasmites  hexagon  as,  425. 

qiiadratus,  421. 

rhombicus,  i'2^y. 

rhomboideus,  425. 
Electric  calamine,  212. 
Electrum,  ML 
Emerald,  324.325. 
Emerald  copper,  23£L 
Emerald-malachite,  S^iiL 
Emeraude,  224. 
Elmery,  329. 
Emraonite,  200. 
Endellionite,  112. 
Epidote,  212. 

magnesiflre,  314. 

ENTOGiEA,  133. 
EPIGiEA,  m 

EpimeciiLs  cyaneus,  318. 

(Uxsilieas,  3iiL 

Sillimanianas,  320. 

Bucholzianus,  22L 
Epi.sti'.bitf,  273. 
Erdkobalt,  316. 
Ercinite,  222. 
Erinite,  240. 
Erlamite,  446. 
Esmarkitc,  284. 
Epson ite,  35L. 
Btain  oxyd«,  363. 

salfur6,  411. 


Encairilc,  415. 
Eukairiie,  lliL 
Euchlore-mica,  244,  246. 
Euchroite,  222. 
Eucla.se,  225. 
Euclase-haloide,  189. 
Eudialyie,  355. 
Euphoiide, 
Eudyalite,  355. 

Fahler/,  411 
Fahlimite,  '2'tS. 

Hard,  236. 
False  Topaz,  238. 
Paserzeolith,  270. 
Fassait,  3(15. 
Feather  zeolith,  220. 
Fcdererz,  42L 
Feldspar,  291—296. 

Common,  2D 3. 

Labrador,  292. 
Feldstein,  203. 
Felspar.  i£i3. 
Felspatb,  m 

bleu,  290. 

tenace,  288. 

apyre,  312. 

resinite,  345. 
Fer  arseniat^,  212. 

arsenical,  ML 

azurfe,  220. 

calcareo-siltceux,  329. 

carbonate,  213. 

chromati,  322. 

hydro-oxid6,  380. 

natif,  386. 

oligiste,  38L 

oxyd^,  380. 

oxyduli,  282. 

phosphate,  220. 

sulfate,  122. 

sulfuri,  106. 

sulfur^  aciculaire  nidi6 , 
405. 

blanc,  405. 

ferrilere,  401 

roagnetique,  4QL 
Ferguson ilp,  ^V.l 
FerroUnlaliie,  322. 
Ferrum  octahedrum,  ^6. 
Fett5tein,  S£i2. 
Fibrolile,  318, 
Fiorite,  344. 
Fischaugenstein,  ZlB. 
Flexible  silver  ore,  425. 
Flexible  sulphuret  of  sil< 

ver,  425. 
Flint,  33a» 
Flinty  slate,  34L 
Float  stone,  340. 
Flos  ferri,  195. 
Fluate  of  alumina,  184. 
Flucerine,  205. 
FloelUte,  \3L 
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Fluellus  Children,  Iffl. 

hexagonus,  lti(L 

oblianus,  187. 

octabedni5,  IfiS. 

pvTamidalis,  IM. 

rhombicus,  1^1. 
Fluor,  Fluor  Spar,  185. 
Flaor-baloide,  187, 

m 

Flaorid  of  Alnminura,  18L 

of  Calcium,  185. 
Forsierite,  334. 
Fowleritc,  303. 
Franklinite,  ^ 
Frugardit,  350. 
Fuller's  Earth,  ill. 

Gabbro,  m 
GadoUnite,  3fi7. 
Gacalum  columnar^,  181. 

obliqunm,  IfiL 
Gahnite,  228. 
Galena,  i2iL 

Coballic,  403. 
GALINEA,  41L 
Gansekothig-erz,  212- 
Gamet,  350—355. 

WhiU;, 
Gainet-blcnde,  4^ 
Gay-Lussite,  171. 
Gediegen  blei,  32i 
Oediegen  eisen,  ^6. 
Gchlenite,  SQL 
GclbbJeierz,  ^ 
Gklbes  rauschgelb,  iM 
Gibbsite,  25L 
Gismundine,  301. 
Glance  coal,  443. 
Glance  copper,  lli. 
Glanzkohle,  M3. 
Glanz  kobold,  llii 
Gla.«erz,  416. 
Glauberite,  ISL 
Glauber's  salt,  122. 
Glaobersalz,  173. 
Glaucolite,  .'iOl- 
Glimmer,  '2(12,  2^ 
Gmelinite, 
Gold,  Argentiferoas, 

Gcdiegen,  SOIL 

Hexahedral,  3dQ. 

Native,  3^ 
Goihile,  380. 
Grammatit,  309. 
Grammilc,  304. 
Granat,  3iiL 
Graphic  gold,  llfi. 

tellnriuro,  11& 
Graphite.  443. 
Grauer  braimstein,  335- 
Graaspiessglaserz,  41fi 
Gra«i.spie»<glanzerz,  41S. 
Gray  antimony,  418. 
Gray  copper  ore,  411. 


Gray  antimony,  Nickelifer 

ous,  3sa. 
Green  carbonate  of  copper, 

m 

diallage, 
earth,  "260,  3(>1 
iron  earth,  2:;i^ 
malachite,  237. 
vitriol,  177. 
Greenlandite,  351. 
Grcnat,  351. 
Grenatite,  355. 
Grossularite,  351. 
Gninbleierz,  230. 
Grune  ei^nerde, 
Gypealus  Cobalticas, 
fusilis,  192. 
rectangulus,  12L 
rhombirus,  190. 
rhomboidcus,  190. 
slellatns,  189. 
Gyps,  Gypsum,  130. 

Anhydrous,  ISL 
Gypsum-naloide,  Dlato- 
mons,  190. 
Prismatic,  12L 
Prismatoidal,  190. 
Gyra.sol,  ILL 

Haarkies,  USL 
Habroneme-malachitc,  23fi 

—243. 
Heematite,  374^  380i  ffiL 
HaRmachates,  343. 
Haidingeritc.  190, 112. 
Hal-baryte,  900—203. 
Hallitc,  450. 
HALINEA,  li£L 
Halloylite,  250. 
Halloysite,  250. 
Hard  fahlimite,  336. 
Hannotome,  277. 
Hatchetlinp,  440. 
Hausmannite,  373. 
Hanyne,  2^>0. 
Heavy  spar,  203. 
Hcdyphanc,  229. 
Heliotrope,  338. 
Helvin,  318. 
Hematite,  Black,  374. 
Brown,  380. 
Re<l,  3HL 
Hepatic  cinnabar,  4^ 
Hepatite,  203. 
Herderite,  187. 
Herschellile,  ^ 
Herreriie,  246. 
Hetepozite,  2lfi. 
Heulandite,  '2£jL 
Hisingerite,  379. 
Hoganile,  270. 
Holmesite,  266. 
Honey  stone,  438. 
Honigstein,  43iL 


Hopeite,  213. 
Hornblende,  30.     ' " 

Labradoriscbe,  966. 
Homerz,  213. 
Horn  quecksilber,  249. 
Horn  quick.'^ilver,  212. 
Homsilber,  248. 
Horn  .«5iJver,  248. 
HorrLstone,  388. 
Houille,  41i 
Humboldiine,  183. 
Humboldtilite,  447. 
Humboldtite,  'iiL 
Humite,  349. 
Huraulitc,  217. 
Hyacinth,  353. 
HYALINEA,  312. 
Hyalite,  311. 
Hyalosiderite,  336. 
Hyalu.s  acutu.s,  23lL 

bicolor,  336. 

ferrifcrns,  346. 

opalinus,  3^14. 

rnorabohedriis,  338. 

spharrulns,  316. 

Vulcani,  m 
Hydrarg}-rite,  m 
Hydrarg)Tnm  dodccahe- 
drum,  322. 

fluidmn,  it92. 
Hydroboracite,  122. 
Hydrogen,  165. 

Carbn  retted,  165. 

Phosphnrctled,  165. 

Sulphuretted,  lfi& 
Hydrolite,  28^ 
Hydrolus  adhsrrcn?,  25L 

argilliformis,  250. 

cerinus,  250. 

Gibbsianus,  25L 

pyrosmicus,  251.  ^ 

tinctus,  252. 
Hydromagnesite,  122. 
Hydrophane,  344. 
Hydrous  anihophyllite,  447. 
Hypcrsthene,  2C6. 

HYPOGiEA,  m 

laspachates,  342. 

Ice  Spar,  293. 
Ichlhyophthalmite,  376. 
Idocrase,  350. 
Idokras,  35a 
Igloite,  195. 
Ilmenite,  381 
Ilvait,  m 
Indianite,  297. 
Indicolite,  322. 
Ipolile,  123. 
Iodic  Silver,  249. 
lolite,  ^ 

Hydrous,  337. 
Iridium  hcxagonum,  388. 

Rhombohedral, 
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Iridosmine,  3^ 

Iron,  Arsenate  of,  217^  21B 
Arsenical,  101. 
Bisulphated,  Iia 
Bisulpliurei  of,  405,406 
Carbonate  of,  iii 
Carburel  of,  MIL 
Chromate  of,  377. 
Columbate  of,  'SM. 
Cuprous  Arsenate  of, 
2IR 

Diphasphate  of,  22L 
Disilicate  of,  223. 
Hydrous  peroxyd  of, 

Magnetic,  283. 

Native,  SSIL 

Octahedral,  343. 

Oxalate  of,  IM. 

Oxvdulated,  383. 

Ph()«!phate  of,  ^ 

Scheelate  of  manga- 
nese and,  323. 

Sesqiiisilicate  of,  37J. 

Silicate  of,  2^ 

Sparry,  213. 

Sjiecular,  2&L 

Sulphate  of,  ITL 

Sulphate  of  peroxyd  of, 
17ft. 

Sulpho-arsenite  of,  4QL 

Sulphuretof, 

Tunj^state  of,  373. 

Tungstate  of  manga- 
nese and,  373. 
Iron  earth,  Blue,  22L 

Green,  223. 
Iron  flint,  338. 
Iron  foam, 
Iron  froth,  lied,  3aL 
Iron  mica,  Pri!<.matic,  220. 
lion  ore,  Argillaceouii,  'J^L 

Brown,  380. 

Diprismatic,  3S. 

Dodecahedral,  3M. 

Jasper}',  3H2. 

Magnetic,  383. 

Octahedral,  2^ 

Pri.smatic,  380. 

Specular,  38L 
Iron  pvrites,  404 — 406. 

Magnetic,  4iii. 

White,  4QiL 
Iron  sinter,  217. 
Iron  stone,  Clay,  213,  380, 
3Jfi. 

Blue,  3jS. 
Iserine,  2^L. 
Isopyre,  346. 
Isopyric  quartz,  347. 
Ittnerite,  2t»L 

Jade,  common,  2SCL 
tenace,  S^8. 

App.— O 


Jade  nephritioae,  287. 
Jamesoniie,  420. 
Jargon,  3^ 
Jasper,  ^B. 
Jasper V  iron  ore,  382. 
Jayet,  442. 
Jeffersonite,  30^ 
Jet,  442. 
Johannite,  190. 
Johnite,  289. 
Jovius  quadratus,  3^ 
Junkerite,  214. 
Juriniie,  3fiL 

Kakoxene,  213. 
Kalamil,  :UW. 
KalzedoD,  3^ 
Kamki&t,  405. 
Karstin, 
Kaolin,  2Sh. 
Karphuliie,  872. 
Karphosiderite,  22L 
Karsienite,  ISLL 
Kerasitc,  "in. 
Kerolite,  255. 
Kieselpath,  ^3&. 
Kieselwi.smulh,  210. 
Killinite, 

Kilkenny  Coal,  443. 
Knebelite,  448. 
Kobaltkies,  4I]3. 
Kobalt-glanz,  402. 
Kochsalz,  Naturlich,  172. 
Kuhleublende,  443. 
Kokkoiit,3£& 
Kollyrite,  2iL 
Kolophonite,  351. 
Koreite,  254. 
Korund.  329. 
Koupholite,  28^ 
Kouphone  Spar,  266—383. 
Kreuz-stein,  277. 
Kri.solith,  335. 
Krisoberyl,  326. 
Krokidolite,  379. 
Kupaphriic,  244. 
Kupfer,  Gediegen,  23L 
Kohlen-saures,  23lL 
Kupferglanz,  414. 
Kupferglas,  414. 
Kupferglimmer,  244. 
Kupferindig,  414. 
Kupferkies,  408. 

Burner,  408. 
Kupfer-mangan,  325. 
Kupfer-nickel,  ^9. 
Kupfersammterz,  245. 
Kupferschaum,  S^LL 
Kupferschwartz,  44fi. 
Kyaniie,  318. 

Labradorite,  292. 
Labrador  feldspar,  292. 
■chiller  spar,  264,  206, 


Labradorische  hornblende, 

26& 

Lapis-lazuli,  280. 
Lapi.s  ollaris,  261. 
jLardile,  251. 
Lasionite, 
Latrubiie,  2^^. 
Laumunite,  277. 
Laumontite,  277. 
Lazulile,  2-<9. 
Lazulus  amorphus,  280. 

rhombicus,  289. 

trlclinatu.s,  290. 
Lead,  303. 

Ar>enateof,  iOL 

Bitelluret  of,  424. 

Blue,  422. 

Carbonate  of  ^fi. 

Chlorid  of,  222. 

Chromate  of,  ^3. 

Chloro-rarbonate  of, 

Cupreous  chromate  of, 

S4.  [-235. 
Cupreous  snlnhatc  of. 
Cupreous  sulnnato-car* 

bonate  of,  235. 
Dichlorid  of,  227. 
Molybdate  of,  212. 
Murio-carboDatcor,226. 
Native,  31£1. 
Phosphate  of,  230. 
Rhomboidal  carbonate 

of,  222. 
Seleniet  of,  iSSL 
Scleniurct  of,  423. 
Sexaluminate  of,  ISO. 
Subsesquichromale  of, 

5SJ4. 

Sulphate  of,  2^ 
fitil^ato-carbonale  of, 

Sulphato-tri  carbonate 
of,  5^2. 

Sulphuret  of,  43^ 

Tungstate  of,  233. 

Vanadate  of,  222. 

White,  225. 
Lead  barvie,  225—235. 
Lead  and  cobalt,  selenid  of, 
424.  [424. 
Lead  and  copper,  selenid  of. 
Lead  and  mercury,  selenid 

of,  424. 
Lead  glance,  422, 12L 
Leadhillite,  2277 
Lead  ore.  Red,  ^ 

While,  22:». 

Yellow,  232. 
Lead  vitriol,  228. 
Leberkies,  40Jk 
Ledererite,"^3. 
Leelite,  293. 
Leiuanite,  293. 
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Lenzenite, 
Lepidoliie,  202. 
Leucite,  2dL 
Leucopyriie,  4Q(L 
Leo  ruber,  4iJL 
Leuzit,  ^ 
Levj'nc, 

Libcthenile,  2^ 
Lievrite,  321» 
Liguite,  A42. 
Ligurile,  336. 
Umb4?lite,  £25. 
Lime,  Arsenate  of,  IBfl- 

Bisilicate  of,  SQL 

Borate  of,  2cii. 

Borosilicate  of,  2BL 

Carbonate  of,  1^  m 

Fluate  of,  Wh. 

Nitrate  of,  LliL 

Phasphate  of,  IMi. 

Sesquisilicate  of,  301. 

Sulphate  of,  I'.H). 

Tunpsiaic  pl.  ^jKHi. 
Lime  aud  Soda,  Carbonate 

of,  m 
Lime-haloide,  193—198. 
Limestone,  Magnesian, 
Linsener/,  -21 1 . 
Li  nscii  k  u  p  I'e  r ,  iLL 
Liquor  {etemalis,  1^2. 
Liroconite,  241 . 
Lirocone-maiachite,  217, 

Litheospore,  203. 
Loboit.  350. 
Lomonil,  277. 
Lotalitc,  ^jQ. 

:m,  m 

Luiiiu's  Auncus.lliL 

Cupricus,  Al^ 

dodecahedra'*,  tlfi. 

Molybdicus,  IhL 

pc  i  ilunuis,  ilB. 

rhuuibuliudrus,  417. 

rbombicus  417. 

Srienicus.i!.'). 

TcUui  icus,  lliL 
Lupus  metalioruin,  41ft 
Lyciies  acrotomus,  419. 

alliaccu:;,  42iL 

Berthieri,  112. 

diatomus,  41fl. 

Zinkeni,  IH. 
Lydiau  stone,  311. 
Lyncurion,  438. 
L)throdPs,  222. 

Made,  aiX 

Macluritc,  318. 

Magnesia,  anhydrous  sili 
caie  of,  33ii. 
Borate  of,  312. 
C;irlKjnatc  of,  198,  199 
Fluophc^phate,  Itil. 


Magn&da,  Flaosilicate  of, 
318. 
Hydrate  of,  250. 
Hydro  •  carbonate  of, 
199. 

Hydrous  bisilicate  of, 

"258,  m 
Hydrous  ca!careo-bibo- 

rate  of,  UbL 
Hydrous  sesquisilicate 

of,  253. 
Hydrous  .silicate  of,  256. 
Native,  ^2. 
Nitrate  of,  136. 
SilicioiUrhydtate  of, 
2iia, 

Sulphate  of,  L21. 

Tersilicafe  of,  25^. 
Magnesia  and  Iron,  carbon- 
ate of,  laa. 

Magncsialus  fibrosus,  1^ 
pulvereus,  129. 
rhombohcdrns,  13S. 
Mague,sian  linicsione,  liilL 
Magneiiie  hydratte,  250. 
hydrat^c  siliceu?e,  252. 
boratie,  347. 
sulfatep.m. 
Magnesite,  lyH^  'J.'h>. 

Amianihoid,  259. 
Magnetic  Pyrites,  404. 
Magnctci>en?tein,  3SfiL 
Magneikies,  101. 
Malaculithe,  305. 
Malachite,  Blue,  Si 

Green,  232. 
Mangan,  Kohl ensa u re.s ,2 1 5. 


Manganese  spar,  302. 
Manganglanz,  429.        ■  ' 
Manfianspath,  302. 
Alanpranite,  375. 
Man;;aniis  acrutomus,  373. 

Coballiferos,  376. 

Copriferus,  375. 

informis,  374. 

peritomus,  371, 

prismatifus,  376. 

rhombic  us,  375. 

terrenus,  377. 
Marantalus  cubirus, 217. 

decrc'pitans,  215. 

Dufrencei,  216. 

fusilis,  217. 

quadralus,  216. 

rhombicus,  2ifL 

rhi)inlx)lu-drus,  213. 
Marble,  1^3. 
Marca-sitr,  101,  406. 
Marekanik',  3iiL 
Mi'.r^^'ariU',  2li2. 
Ma  r;^a  i  i  i  u  s  M  agnesicns,259. 


Manganbletide,  1^ 
Schwartz,  1^ 
Manganese,  Anhydrotis  Bin 
oxyd  of,  32L 
Anhydrous  sesquoxyd 

of,  374. 
Arsenid  of,  4M. 
Arscniuret  of,  40I. 
Carbonate  of,  215. 
Cotn|>act  gray  oxyd  of, 

Cupreous,  375. 
Earthy,  322. 
Gray,' 375. 

Gray  oxyd  of,  375,  32fi. 
Uvtlrous  sesquoxyd  of. 
385. 

Red  oxyd  of,  323. 

Silicate  of,  3(W,  303. 

Sulphuret  of,  liJlL 
Manpane.se  carbonatee,  215- 

oxidi  hydrate,  323. 

oxide  hydrate  concre 
tionn<H-,  374. 

oxidf,  375. 

sulfur6, 122. 
Manganese  ore,  373—375. 


saponaceus,  2£Q. 
Marl,  193. 
Marmoliie,  2.')3. 
Mascaguine,  121. 
Ma.slcagnin,  174. 
Meerscnaum,  256. 
Meionite,  222. 
Melane  •  mica,  Rbombobe- 

dm),  2!^ 
Melane-ore,  366,  367. 
Melanite,  35E 
Melanochroile,  234. 
Mclanopha?us  acicularis, 
3tilL 
flammans,  366. 
Laugieri,  36U. 
Menpianu«5,3fi8. 
obliuuus,30X 
quadrat  us,  368. 
rectangulus,  369, 
Thoriferus,  3fifi. 
triclinatus,  3fiiL 
Melichione-resin,  438. 
Mcllilite,  302, 43ii. 
Mel  lite,  43£L 
Menaccaniie,  3H4. 
Menachine-ore,  Brown,  360. 

Yellow,  3fia 
Menacherz,  Braun,  360. 

Gelb,  SfiO. 
Menilite,  311. 
Meiciire  arpenllf,  392. 
natif.  392. 
sulfur^,  133. 
Mercury,  Dichlorid  of,  fl4fl. 
Native,  322. 
Muriate  of,  212. 
Sulphuret  of,  IS. 
Mesole,  274. 
Mesolite,87L221. 
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Mesotype,  269.  270,  21L 

fepoimfee,  276. 
METALLINEA,  38(1 
Meleoreisen,  ."^Ht) 
Meteoric  iron.  386. 
Miaigyrite,  •Km. 
Mica,  ^J»J2j  -iGS. 

hexaj^ona,  262. 

margarina,  2<i2. 

obliqaa,  'iti:^. 
Micarelle,  '^lL 
Micaceous  iron  ore, 
MicTolite,  2QL 
Mimetene,  iSM. 
Mineral  caoutchouc,  440. 

resin,  438,  ML 

oil, 

pitch,  ML 
Minium,  235,  43'2. 
Mispickel,  liii, 
Mohsite,  3S:'). 
MolylKlanglnnz,  i2iL 
Molybdan  silber,  HH 
Molybdatc  of  lead,  232- 
Molvbdena,  425. 

'Sulphuret  of,  12i 

glance,  42'>. 

silver,  41.S 
Molybdene  sulfur^,  125. 
Molybdenite,  42a. 
Muiybtlic!  silver,  419. 
Monazite,  14H. 
Monlicellite,  -iHfi. 
Moonstone,  203. 
Moroxitc,  IbtL 
Mountain  green, 221* 

leather,  3QIL 
MuUer's  glass,  344. 
Mullicite,  iiL 
Mundic.iillL 
Muriatic  acid, 
Murchisonite, 
Muriacite,  lllL 
Muriazil,  I'.H. 
Mui>covy  glass,  2£LL 

Nacrite,  260. 
Nadeler/.,  427. 
Nagyager-erz,  424i 
Naphtha,  ML 
Naphthaline,  resinous,  i2iL 
Napolconile,  293. 
Native  Calomel,  21'.). 

Magnesia,  2r>'.>. 
Natrolite,  2211. 
Natron,  171. 

eflloresceuM,  171. 

Qay-Lusslanuin,  171. 

permanens,  122. 
Nccronite,  2^ 
Needle-spar,  105.  . 
Needlestoue,  271. 
Needle  Zeolite,  209,  22£L 
Nefelina,  iHL 


Nemalite,  259. 
Nematus  gracilis,  259. 

scopitorrois,  2&!9. 

rectangulus,  258. 
Nepheline,  £LL 
Nephrite,  282. 
Neph  r it  -  Spar,    Pi  ismatic, 

Uncleavablc,  2fiL 
Nepbniy  ainorphus,  2SlL 

peritomus,  288. 
Newkirkite,  377. 
Niccalu.s  Herreri,  24fi. 

prasinu<<,  2-<.'>. 
Nickel  Aniimonial,  ^iSL 
Arsenical,  222. 
Arsenate  of,  1*4. 
Binarseniet  of,  399. 
Copper,  33^ 
Native,  HQ. 
Sulpbo-arsenide  of,  400. 
Sulphuret  of,  lllL 
While,  322. 
Nickel  glance,  400. 
green,  245. 
pyrites,  322. 
slibine,  398. 
Nickclifcrous  gray  auiimo- 

ny,  328. 
Nigrine,  a.'W 
Nitrate  of  lime,  nCi. 
of  magnesia,  nti. 
of  soda,  1 7r>. 
of  potash, 
Nitre,  17(;. 
Nitrogen,  Hii; 
Nitrum,  176. 

rhombicum,  176. 
rhombobedrum,  17H. 
Nontronite,  22L 
Nasian,  Hm. 
Nuitallite,  31KL       •  i»  • 

Obsidian,  34 'i. 
Ochroite,  SfiL 
Octahedrite,  3fiL 
Ochrery  iron  ore,  3>«1 
CErstediie,  'ML 
Oil,  Mineral,  ML 
Oisanite,  3(1 1 
Okenitc,  223. 
Olive  malachit,  242. 
Oil,  Genesee  or  Seneca,  441. 
Olivenerz,  242. 
Olivenitc,  242. 

Acicular,  2-12. 

Hexahedral,  217. 

Prismatic,  'ML 

Radiated  acicular,  236. 
Olivine,  335. 
Oraphazit,  305. 

Oolite,  laa. 

Onegite,  380. 
Onyx,  34L 


Opal,  34L  " 
Opal  ja.sper,  344. 
Ophite,  253. 
Ophitis,253. 
Ophitis  communis, 

figularis,  254. 

reniformis,  255. 
Ornaiif,3ffiL 
Oriental  Topaz.  329. 

amethyst,  3fl9. 

ruby,  3^ 
Orthite,  jlifi. 
Osmelite,  252. 

OSMER1NEA,250.      .  . 
Osirauite,  35lL 
Otrelite,  2li4. 
Ostreocolla,  123. 
Ouwarowite,  353. 
Oxahverite,  '21^. 
Oxalate  of  iron,  183. 
Ozokerite,  iH 

Paederos,  344. 
Pagodite,  25L 
Palladium,  Native,  3Hfl. 
Palladium  c)ciahcdrum,388. 


rhombicum,  :iH8. 
Parachrose-baiyte,  213,215. 
Paranihine,  222. 
Pareasite,  30iL 
PauTii,  '2iW, 
Pea  stone,  122, 
Pearl-kerate,  248,  24SL 
Pearl- mica,  Rhombohedral, 
2422. 

Pearl  sinter,  344. 

Pearlspar,  12fi. 

Pearlstune,  345. 

Pecherz,  3  i2. 

Peclikulile,442. 

Pechstein,  IM5. 

Pec hu ran,  322. 

Pecioliie,  2>i5.  • 

Pegmatite, 

Pektolite,^ 

Peliom,  33fi. 

Pelokonite,  MH. 

Pcntaklasit,  HOT* 

Pcricliue,  2QlL 

Peridot,  33 'i. 

PerikWn,  22fi. 

Pt  rlglimraer,  2flS. 

Peilstein,  34:). 

Pelaline  .<ipar.  Prismatic 

Petalite, 

Petal  us  rhombicus,  2^ 
Petroleum,  441- 
Petrosilex  rfesinite,  345. 
Pharmacolite,  189. 
Pharmakosiderit,  217,  244. 
Phenacite,  'ML 
Phenakite,  326.  ? 
Phillipsite,  228.  ^ 
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Pholerile,  2h(L 
rhosphoritf,  lH(i. 
Fhosphurrltcd  Hydrog^eo 
ir>:'i. 

Phyllinius  rtcu^,  '2Gi>. 
iiR'talliiuii;,  •2i)6. 
So  hi  lici  t,  -2*]^. 
Sc'vbcitianus,  '2ti<>. 

Pirnit,  333. 


'PolymijEjnitc, 
Polysphsprite,  23(J. 
Puonahlite, 
Potsione, 

Poiasli,  JSitraie  ot,  UiL 
Pounxa,  hiO. 

iPra^^e,  aaa. 

iPrehnite,  2H<;. 
|Piou'.:iu?,  lia. 
jPrussian  blue,  Native,  230- 
Pseiidoraalachii,  241. 


Picr.ilum  dolicjUr'scL-ns,  17f5  Psilomelanitc,  374. 


Glaiiberimn,  1*3 
octahcdium,  175. 
Re  II '-Ml,  171. 
1  hii(i(hu-uin,  174. 

Thfiiaidianuin,  173. 
VcMivi.muin 
voloanuuJi) 
Picioliii".  (soe  St'ipcuUnc,  1 

PicrojihorinacolUe,  18*J. 
Pinci>mino,  •2;>H 
Pierre  s^as^, 
Piemontischer  braunsti;in 

313 
Pimclitf.  MS 
PiniiL',  '2.)7 
Pirenait,  3'>1 
Pirup.  3.il 
Pij^ohtc,  1112. 
Pislacilc,  313. 
Pj.^iazil,  313 
Pit<:hl)lriidi',  37-J 
Pit<h((>^iK44\>. 
Pitflistuuc,  345. 
PITTINEA,  m 
Plasma, 

Piaiirmii)  rubicnm,  3RT 
r Iixalu'drai,  3^7. 
Naiiie.  :tH7. 


Piiii)i»'e,  'Mb. 
'Piirjih-  (x)p|>er,  108. 
iPvciutf,  3:t3. 
IPyralloUle,  ^ 
PvraiyilliU-.2ol. 
Pvrcjiaite. 
Pyr  i^oin,  3(>'>. 
Pyi  ik'.s,  alliaceus,  407. 
capillans,  4 10. 
cuDicus,  40<> 
enibesccns,  40H 
hcxaf^onus.  404. 
pyrainidali«,  iOS. 
rJioijibiciis.  lO't 
P^-rites,  Capill.sry,  ilH 
Cellular,  iiJa, 

<-npf»t"r,  liki 
Hepatic.  40r>. 
Iron,  ML 
MaKiiftic.iiiL 
HatUat.id,  40:'). 
Sjn.'ii  r,  4(>r>. 
Tin,  411. 


Cluartz  nectitjue,  SAL 
Cluartz  hyalin  concrctionnc, 

TC}>\n\ic,  344. 
Q.uari/,  Uuclcavable,  344 
auecksilbor,  Gediegen, 3»2. 
Q.U  e  c  ks i  Ibe  r-  b  o r  ne r 7.  'i43. 
Q,uecksilber-leberei/,4^ 
Uuicksilver,  Native,  3;»2. 
Ciuicksilver  liver  ore,  4^^3. 
Uuiucitc,  2r>7 

Radder/,  412, 
Radiated  cclestinr,  '3<>2. 

pyrites,  40ft. 
Raphjliic,  Mil 
Ratoflkitt,  liil 
Rau«:hpelb.  Gclhes,  431. 

Roihps.  4:U 
Razouinultskin,  UM. 
Rfal<Tar,  iliL 
Red  aiitiiTiunv,  430. 


cobalt. 


Pk-onasif,  3^2 
Plomb  carbonate,  -i^Tt. 

rhroinaie,  i>33. 

niolvbdale,  '2^t2. 

naiif ,  .VJX 

}di<>spliai«, 
loniiin'-,  42:V 

SUlflUr,  1^ 

tuna's) ate.  '^M. 
Plonib^'uijinio. 
Plumbai^u,  14Ii 

scriptoria  1 13. 
Plumbic  i)chrc.  '21M\ 
Pltiiiibitcs  cub;ilticus,  423- 
rnbicusj  itfj 
Scleiii<;us,  41*11 
Pluinbo-guinmiie,  2311 
Pliimbo-rcsinite,  230 
Plinnbum  octahedrtun,  393. 
Polvba.siic,  117.  a 
Polvhalitc,  IML 


Va^ic:^aled,  40S 
While  irtin,  Ml 
jPYRI'lMNEA,  aad- 
;Pyrophyllitc.  iM 
Pyror  hlore,  3(/J- 
iPyindmalil,  'J'J'J 
I  Pyroiiiornliite,  'iitf) 
Pyropf,  351. 
Pyrophysalite. 
Pyrorihiie,  3r><; 
Pyrosidcrilo,  3^''<0. 
Pyrosinalite. 

■Pviosin;i)it«-ruica,  Hexago- 
nal, 222. 
!Pyrohisitc,37iL 
Pyroxene,  ^^05 

Q,nartz.  33^. 

A  vt-nturinc,  'XlH 
KnipvrodoJi,34iL 
Fusiblc,  31a- 
Indivisible,  'MEi. 
Isdpyric,  347. 
Milk,  m 
Pri.snintic,  33t). 
Rhonibohcdr.ll.  33.S. 
Ros**,  33rt 
Spor)gilbrn\,  3:iH- 


Prisninric, 
irori-vilriul,  isi> 
iron-ore,  3K1. 
lead-ore,  ^  • 
orpimcrjt,  484. 
zinc  ore,  'AC^ 
oxyd  of  zinc,  3.^>< 
silver  ore,  431.  432. 
vilricl,  IM- 
ochrc,  3hl 
Reddle,  3si> 
Rtlls^claeriIe,  44f*. 
RcNifriillum,  4:it 
Rcisviie,  174 
Rciina.spliall,  43H. 
Rctinalitc,  lilL 
Rclinile,  440. 
Reiuwile,  174. 
RhfKtizit,  31B. 
RHKUTINEA,  UiiL 
Rhodizite,  34ti. 
Rhodochrosile.  '215 
Uhodonile,  yi5,  »W 
Rhoinb-spar7TD7.  V.iH. 
Rionilc, 
Rock-cork,  OIQ. 
crystal,  3aiL 
lailk.  m. 
sail.  172. 
Rock-salt,  Hcxahedial,  17*2 
I  Rohc  wand,  1^7 
'  Roniaiiznvit,  3.M 
IRo.se  quartz.  33.S 
Roselile,  llilL 
Rotheisensieiu,  3'jl. 
Rothes  raii--ch?elb, 
Rotlijiiltii^crz,  ML 
RothkijplVrcr/.  lilil. 
Rothspiosglascrz,  4341. 
Rubella  florida.  432. 
oblifjiia,  ■^31. 
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Rubella  p«ritoma,  433. 

rhutnbohedra,  431. 

rhomboidea,  430. 
Rubellite,  322. 
Rubicelle,  327. 
Rubiti^limmer,  380. 
Ruby,  :W7. 

Spinel,  327.      •  • 

Balas,  :i27. 

Alinaiidine,327. 

Orienlal,  :t29. 
Ruby-blende,  431—433. 
Ruby  silver,  431,433. 
Ruby  sulphur,  434. 
Rulile,  358. 

Rutilus  Bruokianus,  361. 

Brucii,  358. 

dystomus,  3G2. 

oc  lahedrus,  3G2. 

obliquus,  3ti0. 

pyrnmidali.s,  361. 

qundralus,  358. 
Ryakoniir?,  293. 

Sagenile,  358. 
Sahlite,  305. 
Sal  ammoniac,  175. 
Sal  cubicum,  172. 

gemraiE,  172. 
Salamstein,  'i2i). 
Salmiak,  175. 
Sail,  Common,  172. 

Epsum,  174. 

Glauber,  173. 
Saltpeter,  17G. 
Sandarara,  434. 
Sappar,  318. 
Sapphir,  Sapphire,  329. 

d'eau,  336. 
Sapphir inc,  331. 
Sapphirus  eutoma,  328. 

infusilis,  329. 

octahedra,  327. 

reciangula,  326. 

rhombohedra,  329. 
Sarcoliie,  279,  283. 
Sard,  341. 
Sardonyx,  341. 
Sa>.solin,  ItW. 
Saussurite,  288. 
Scapolitj-.  299. 
SCAPTINEA,  358. 
Scarbroile,  251. 
Schabasii,282. 
Schaal.siein,  301. 
Scheelin  onlcaire,  208. 

ferruffine,  373. 
Scheelite,  208. 
Scheelium-ore,  Pyramidal, 
208. 

Prismatic,  373. 
Scheelius  pyraraidalis,  208. 
ScheelsQures  blei,  233. 
Scheererite,  439. 


Schiller-spar,  264,  265,  309, 
312. 

Schiller!>path,  264, 965. 
Schillerstein,  264. 
ScbmelzsteijQ,299. 
Schmirgel,  329. 
Schorl,  322. 

Schorlartiger  bcril,  333. 
Schoi lite,  333. 
Schorlous  beryl,  333. 
Schriftcrz,  416. 
Schrin-iellur,416. 
Schwarzer  erdcobalt,  376. 

Fasrigcr,  374. 

Di(  hter,  374. 
Schwar/manRaner/,  374. 

Dichles,  374. 
Schwaizeisenstein,  374. 
Schwarzerz,  411,  429. 
Schwarzjifiliii^erz,  411,  418. 
Schwarzspiesglaserz,  412. 
Schwefel.  Naturlicher,  436. 
Schwefelkies,  Gemeiner, 
4m. 

SchwefelDickel,  410. 
Scolecite,  271. 
Scolezite,  271. 

Anhydroas,  445. 
Scorodite,  218. 
Scorza,  313. 
Sea  foam,  256. 
Selenblei,  423. 
Selenite,  190. 

Seleniuret  of  silver  and  cop- 
per, 415. 
Semi-opal,  338. 
Serpentine,  253. 
Severite,  250. 
Sevbertite,  266. 
Si(leroschisolite,  ^HS. 
Siderus  acrotomus,  libi. 

Chromicus,  377. 

fibrosus,  378. 

htpmaticus,  380. 

Hisinf^eri,  37J. 

Mohsianu.s,  3tib. 

rhombicus,  379. 

rhombohe«lrus,  381. 

ociahedrus,  3.H3. 

Zinciferus,  384. 
Silberglanz,  416. 
Silber-kupferglanz,415. 
Silber-hornerz,  248. 
Silber-spiesjiglanz,  396. 
Silex,  338. 

Silicc  fluatee  aliunioeuse, 
333. 

Silicious  .sinter,  344. 
Sillimanite,320. 
Silver,  Antimonial,  396. 

Siiiphuret  of,  418. 

Arsenical,  398. 

Bi.solpho  -  antimouiate 
of,  431. 


Silver,  Blsmtithic,  394.  > 
Bitelluret  of,  416. 
Brittle  sulphuret  of,417. 
Black,  417,  431. 
Chlorid  of,  248. 
CupreoiLs  siiiphuret  of, 
415. 

Flexible  sulphuret  of, 
415. 

Horn,  248. 

Iodic,  249. 

Muriate  of,  248. 

Native,  391. 

Red,  431,  432. 

Sulpho-cuprite  of,  415. 

Sulphuret  of,  416. 

Telluric,  416. 

Vitreou5,416. 
Silver  and  antimony,  sul- 
phuret of,  418. 
Silver  and  copper,  seleni- 
uret of,  415. 

sulphuret  of,  415. 
Silver  glance,  Brittle,  417. 
Silver-ore,  Brittle,  417. 

Flexible,  425. 
Sinter,  Siliceous,  344. 
Skapoliih,  299. 
Skolczite,  271. 
Skorodite,  218. 
Slate-spar,  193. 
Smaltinc,  402. 
Smaragd,  324. 
Smaragdite,  309. 
Smoky  quartz,  338. 
Soapstonc,  260. 
Sodaite,  292. 
Soda,  Biboraie  of,  169. 

Carbonate  of,  171. 

Carbonate  of  lime  and, 
198. 

Muriate  of,  172. 

Nitrate  of,  176. 

Scsquicarbonate  of,  172. 

Sulphate  of,  173. 
Anhydrous,  173. 
Sodalite,  280. 
Soda-alum,  170. 
Sodium,  Chlorid  of,  172^ 
Solfatarite,  170. 
Somervilliie,  291. 
Sominite,  291. 
Sordawalite,  450. 
Soufre,  436. 

Spanialus  dodecahedrus, 
206. 

hexagonus,  205. 
octahedriis,  207. 
peritomus,  207. 
quadratus,  206. 
rhombic  iLs,  207. 
Wollastonii.206. 
Spar  Brown,  213. 
Bitter,  196.  j 
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Spar,  Blue,  290. 

Pearl,  196. 

Calcateous,  193. 

Tabular,  304. 
Spar^elstein,  186. 
Sparkles,  405. 
Sparrj-  Iron,  213. 
Spath  chatoyant,  264. 
Spathic  iron,  213. 
Spaiinius  decolorans,  308. 

rcniformis,  30"!. 

ihomhohcdrus,  303. 
Spatum  Gchlenianum,  301. 

femellum,  296. 
[erschellianum,  292. 
hezagonum,  291. 
oleaceum,  '^2. 
opalescens,  292. 
orthotomum,  293. 
quadratum,  299. 
roscum,  298. 
trie!  inatum,  296. 
Vesuvianuni,  297. 
volcanicum,  301. 
Spear  pyrites,  405. 
Specular  iron,  381. 
Spei.skoball,  402. 
Speiskobold,  Wcisser,  402. 
Spha>rulile,  346. 
Splia>rosideriie,  213. 
Bphcne,  360.      [caire,  360. 
Sphenc   titane  stlico-cal- 
SpieFglas,  3l>5. 
Spiesglanz,  Gi.'dicgi'n,  396. 
Spicssglanzbleierz,  412. 
Spicssglanzweiss,  209. 
Spinel,  327. 
Spineliane,  280. 
Spinel  ruby,  327. 
Spinelle  zincif^re,  328. 
Spodumene,  305. 
Sponn^iform  quartz,  338. 
Sproflglascrz,  417. 
Sprodglanzerz,  417. 
Spuma  argcnii,  31H2. 
StangCDspath,  205. 
Stahlstein,213. 
Stangcnkohle,  443. 
Staphyline -malachite,  Un 

cleavable,  238, 
Stauroliic,  277,  355. 
Staurotide,  355. 
Steatite,  260. 
Sleatus  aciculari.<«,  439. 
Sieinheilite,  336. 
Steinsalz,  172. 
Stellile,  271. 
STERINEA,  168. 
Stembergite,  425. 
Stibium,  418. 
Stibium  rhombicum,  396. 

rhombohedrum,  395. 
Stilbite,  267,268. 

anamorphique,  267. 


Stilbit,  Bliittriger,  267. 
Stilpnosiderile,  380. 
Stimmias  rhombicus,  209. 
Stinkzinnober,  433. 
Sirablerz,  236. 
Strahliger  antbophyllil,  312. 
Strahl.stein,  309. 
Stiahlzeolith,  268. 
iStream  tin,  363. 
Strclite,312. 

iStroritian,  Carbonate  of,200. 
I       Sulphate  of,  201. 
Strontiane  carbonatee,  200. 

sulfai*e,  201. 
Strontianite,  200. 
Stylobile,  301. 
Stylus  acrotomu-s,  257. 

hexagonus,  257. 

recta ngulus,  258. 
Succin,  438. 

Succinum  Electrum,  438. 
Sulphate  of  iron,  177. 
Sulpbaicd  peroiyd  of  iron, 
178. 

bisulphatcd  peroxyd  of 
iron,  178. 
Sulphur,  Native,  436. 
Sulphuric  acid,  167. 
Sulphurous  acid,  167. 
SulphurettedHydrogen,166. 
Sun.stone,  295. 
Swaga,  169. 
Swinestonc,  193. 

Tabular-spar,  304. 
Tapel  spath,  304. 
Talc,  260. 

Talkartiger  diallag,264. 
Talc-mica,  260—263. 
Talc  graphique,  254. 
Talc  zopraphique,  260. 
Talk,  2tk). 

Talk-glimmer,  200,  262. 
Tallow,  Mountain,  439. 
Tantale  oiid^,370. 
Tantali/e,  370. 
Tantalum-ore,  Prismatic, 
370. 

Tantale   oxide  vtlriftre, 

370. 
Tautolile,  336. 
T*l6sif,  :fi9. 
Tellur,  Gediegen,  395. 
Tellur-silber,  416. 
Tellure  aurifere  et  plombi- 
f^re,  42i. 
auro-argeutifere,  416. 
auro-ferrifere,  395. 
auro-plumbifere,  484. 
Telluric  Silver,  416. 
Tellurium,  395. 
Black,  424. 
Foliated,  424. 
Graphic,  416. 


Tellurium,  Native,  395. 

Yellow,  390. 
Tellurium  hexagonum,  395. 
Tellurium-glance,  424. 
Tennantite,  413. 
Terenile,  450. 
Tessclite,  276. 
Tetraklasit,  299. 
Telraphyline,  219. 
Thalhie,  313. 
THEIINEA,  436. 
Thenardite,  173. 
Thomsonite,  269. 
Thoneisenstein,  380. 
Thorite,  366. 
Thraulilc,  379. 
Thuliie,  3W. 
Tbummerstein,  337. 
Thumile,  337. 
Tile  ore,  362. 

Tin,  Cupreous  sulphuret 
of,  411. 
Oxyd  of,  363. 
Stream,  363. 
Sulphiiret  of,  411. 
Wood,  :J63. 
Tin  ore.  Pyramidal,  363. 
Tin  pyriies,  411. 
Tin  .stone,  363. 
Tincal,  169. 
Tilanc  anata.se,  361. 

oxyd6,  358. 
Titaniferous  cerite,  3G8. 
Titan  ite,  :J58,  360. 
Titanitic  iron,  384. 
Tiuinium  ore,  358—362. 
Titanium,  Proloxyd  of,36l. 
Topaz,  333. 
False,  338. 
Oriental,  329. 
Topazius  rhombicus,  333. 

Vesuvianus,  334. 
Topazolite,  351. 
Touchstone,  341. 
Tourmaline,  322. 
Trachvlite,  346. 
Travesiinc,  193. 
Traublenblei,  230. 
Tremolite,  309. 
Triclasite,  258. 
Triphanc,  305. 
Triphane  spar,  Axotomous, 
286. 
Prismatic,  305. 
Triple  sulphurel,  412. 
Triplite,  216. 
Triphyline,  219. 
Triphyllin,  219. 
Tripoli,  450. 
Trona,  172. 
Troostite,  303. 
Tufa,  Calcareous,  193. 
Tuff,  Calcareous,  193. 
Tungstaie  of  iron,  373. 
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Tniigstate  of  lead,  233. 

of  unw.  aoa 

Tungsten,  306. 

oxyd  of,  or  Tungsiic 

a.  id,  )HrO. 

Tnrnuiltts,  irlioiBlMbedniB, 

3-22. 
Tumerite,  316. 

Uranalus  ochraceos,  246. 

q*iadratus,  246. 
Uran-glimmer,  246. 
UraniiM  amorphos,  379. 

Uran-mica,  246. 
Uran-ochre,  246,  372. 
Uran-oxyd,  246. 
Uran^pecberz,  373. 
Unne  oxyd6,  346. 
Urane  oxydule,  379. 
Uranic  ochre,  246. 
Xlraniip,  246. 
Uraiiiura  ore,  372. 
Uranium, Cupreo-phosphale 
of,  -m. 

Phosphale  of,  246. 

Sulphate  of,  180. 

Uncleawbte,  379. 
Urao,  171. 

Vanadate  of  lead,  233. 
Yariented  copper,  406. 
Variolitc,  205. 
Varvacite,  377. 
Vauquelinite,  234. 
Vermiculite,  260. 
Vesuvian,  350. 
Velvet  cop()er  245. 
YitreoiLH  copper,  414. 

silver,  416. 
Titriol,  Blue,  179. 

Green,  176, 

Red,  180. 

White,  179. 
Yitrtol-iialt,  177—179. 

Yitrioliirii  hirolur,  ISO. 

Ctiballicum,  180. 

Cyprimn,  179. 

liexa^onum,  178. 

Marlialc,  177. 

para^iticuin,  178. 

Uraniclun,  IbO. 

Zincicnm,  179. 
Vivianite,220. 
Volcanic  glass,  345. 
Voraulit^,  390. 
Valcanas  acntus,  373. 

Breiuterianas,  374. 

Comptonianus,  975. 

crispans,  271. 

cubicus,  27!'. 

dodecabedrus,  280. 

dystomus,  284. 


Vulcanus  efflorescens,  277. 

exfolians,  283. 

fascicularis,  268. 

flabelliformi:!,  274. 

bemlquadratas,  369. 

gemellus,  377. 

Levyant»,963. 

peritorrms,  '271. 

Phillipsianu>,  278. 

quadraius,  276. 

rliombicus.  270. 

rhombohedrus,  282. 

rhoiiiboideus,  367. 

stramineus,  273. 

tenax,  373. 

Thomsonianus,  269. 

trapezubedrus,  981. 
Yalpinlle,  191. 

Wad,  376,  377. 
Wagnerite,  187. 
Wandstein,  197. 
Wasscikies,  -VXi. 
Wavelliie,  188. 
Wavelline-haloide,  Prisma- 

lie.  IHS. 
Weiisterile,  450. 
Weissite,  451. 
Weisknpfererz,  407. 
Weissgiltiger/.,  418. 
Weisspiesgla-serz,  900. 
Wernerite,  299. 
Wbite  antimony,  209. 
coppera.\,  178. 

f:aniel,  281. 
ron  pyrites,  406. 
lead  ore,  225. 
nickel,  399. 
vitriol,  17.). 
Willeinite,212. 
Wiluite,  350. 
Wismuih,'Ged!effen,393. 
Wisniuthglanz,  426. . 
Wi.smuth  ochre, 210. 
Wi.smuthsilber,  394. 
Withamite,  315. 
Wiilicrit.',  203. 
Wa-rthiie,  319. 
Wolchonskoile,  451. 
Wolfram,  373. 
Wolfrainius  reclangulas, 
37.1. 

Wolia.stonite,  206. 
Wood-opal,  344. 

W<x)d-tin,.m 
Wurfeieix,  217. 

Xanthile,  .350. 
Xenothime,  207. 

Yanolile,  337. 
Yellow  copperas,  178. 

copper  ore,  408. 
gold  glance,  390. 


Yellow  lead or^338> 
tellnrium,  380. 

Yeniie,  379. 

Yueide,Phosphorsaure,207. 
Ytlria,  Phosphate  of,  201, 

Colombateo^  ^70. 
Tttro-eerite,  907. 

Ytlro-columbite,  370. 
Yilro-lantalite,  370. 

Zala,  169. 
Zeagonile,  301. 
Zeilanit,  327. 
Zelkies,  405.  406. 
Zeolite,  267,  271. 

Foliated,  2(17,  368. 

Rhoujbohcdral,  2t32. 

Dodecahedral,  281. 

Effloresciiui,  977. 

Diprismatie,  Vfn, 

Radiated,  268. 

Needle,  269. 

Prismatic,  270. 

Feather,  270. 

Pyramidal,  276. 
Zeuxite,  151. 
Ziegelerz,  362. 
Zinc,  Carbonate  of,  911. 

oxid^  silirifere,  212. 

hydrate  cuprilere,  244. 

oxyde   ferrifere  bran 
rooceatre,  358. 

Dkarbonate  of,  211. 

li^^^ancaian  ozyd 

Red,  358. 

Bed  oxyd  of,  358. 

Selenid  of,  428. 

Silicate  of,  212. 

8ili<Uoas  oxyd  of,  313. 

Sulphate  of,  179. 

Snlpluiret  of,  429. 
Zincalus  acrotomus,  312. 

dlatomiis,  913. 

peritomns,  919. 

rhombohedrus,  211. 
Zinc-ban  le,  21 1,219. 
Zinc  blende,  429. 
Zincitcs  flammanst  488. 
Zinkeniie,  430.  . 
Zinkglas,  212. 
Zinkoxyd,358. 
Zinkspath,911. 
Zinnerz,  368. 

Korniscbe,  363. 
Zinnkies,  411. 
Zinnober,  433. 
Zinnstein,  363. 
Zircon,  353. 
Zirconite,353. 
Zirconia,  SiUcaleof,  353. 
Zoisite,  .313. 
Zolestein,  201. 
Zurlite,  452. 


i^iyui^ud  by  Google 


ERRATA. 

Page  58,  nc^,  4th  lice  from  bottan,  for  Haire,  read  Afiy. 
"    61,  line  4,  omitted  after  macnaet:  "  A  magnetic  needle,  balanced  on  a  pivot* 
affords  a  far  more  delicate  test  of  the  magiietic  msceptibilities  of  a  nuneral." 

Page  85,  8lh  I i !  1 frnni  Ujttom,  for  hu-;.lr\i,  iciil 

**    96t  9lh  line  from  ton,  for  minerals,  read  antmaU. 

147  and  183,  for  oxaUu  of  Ume,  read  oxalate  of  iron. 
*'  149,  note,  3d  line  from  bottom,  for  minrroh,  read  metah. 
"  150  and  216,  for  ihe  systematir  name  of  UeUpoziU,  read  Jf.  iMifrejuzi, 
"  150,  for,  Genu*  8,  Arunlus,  read  Arealus. 

"  153, 14tk  line  from  bottom,  for  Brtrnkrittmis,  read  BftrntUnmuia, 
**  900,  for  Barytes  rvbefaciens,  read  Barmhu  ntbeftuiens. 
*'  304,  fig- 2,  for  c,  read  t\  and  for     read  o. 

"  911,  dSd  and  23d  lines  i'rotn  top,  transpose  oxyd  of  zinc  and  mrbonic  add, 
*'  2-31).  f  or  a,  in  the  upper  part  or  Ihe  fignre,  read  A. 

"  82^2, 16ih  line  from  top,  for  mfMxydof  iron,  read  tetg^txffd  tf  mamgamm, 

"  229,  30th  line  from  top,  for  Luzerne,  read  Louisa. 

"  2H4,  12th  line  from  boUoni,  for  e  rea<l  t. 

*'  295,  30tb  line  from  top,  for  ampysUum,  read  consiilMents, 

'*  324,  lines  90  and  31  fVom  bottom,  for  a,  a',  a",  read  e,  e',  e^, 

"  373,  figare,  for  «,  read  4. 

Appendix  A. 

Page  7,  >>th  line  from  bottom,  in  the  valae  of  tan.  (,  for  b — a  eoS.    read  o-^  COS.  f. 
"    7,  last  line,  for  i-t-tan.  •—fan.     read  IH-ttn.  *  tan.  •'. 
**  16,  i  19,  prefix  the  negative  sign  to  the  ▼aines  ofeos.  X,  cos.  V,  coe.  Z. 
"  17,  in  the  denominator  of  the  finst  deduced  v:>Iiir  of  cos.  U,  for  y'^*,  wad 
20,  for  the  denominator  of  the  first  value  of  cos.  U,  substitute 

vC-'^H  » J2«/MVos.^) v(«'«a'H'^'^''H^'V^2«'^'*''«iaf ). 

"  28,  in  the  value  of  co^;.  A",  for  rn^na-f  IV-j-uP,  read  -m  (7,-^^\y\^ 

"  29,  §  35,  h,  in  the  first  value  of  ccjs.  Q",  for  tn      read  m  m'. 

"  31,  «  36,  d,  3,  for  m'-^n^l,  read  /w'=^»— 1, 

"  32,  §  37,  ft,  1,  for  vi'=^n,  read  n'^n. 

"  33,  f  38,  b,  opposite  ^,  form(w-f  1),  read  »i"(m+l). 

39,  I2th  line  from  top,  for  m^^(ji^-l)-{^,  read  V(»i««» (»H- 
"  39,  dele  the  negative  sign  before  the  ralnes  cS  cos.  sin.  and  tan.  ot  iX,  i  Y,  ^Z. 

"   40  :M  :\nA  4lh  lines  from  lop,  for  xO«,  read  a>P«, 
"  40,  $  48,  2,  for  a  cos.  ^Z,  read  a  cot.  4.Z. 

41,  «  49,  5th  line  from  bottom,  for  cos.  Z,  (f  46,)  Ttad  eos.  T,  (1 46.) 

42,  «  50,  *,  transfer  mPx  from  2  to  3. 

43,  *  52,  for  m'u\  in  the  denominator  of  the  value  of  cos.  Q,  rear!  »Sa». 

"  43,  in  the  table  ogipostte  mP  and  wPao  and  under  OP,  for  v(flai%H-l)  and 

1/(««lH-I),  wad  -  7K7„LzrTx  * 


4n.  opp<mte  mP,  and  under  oel%' for  n^,  in  the  numerator,  read  w'. 

55, 1 03, A,  2,  for  \in\Zn'-\-\)=m,  read  tj»'(^'— l>=sei. 

56,  4  r>5,  opposite  «'P8,  for  v^m^aa+l),  read  -^-pL__-. 

54),  4th  line  from  bottom,  for  miw'«''(3nT  1)^3,  read  7/jw'«  (3n:f  1)±3. 
62,  Mill  line  from  top,  for  cos.  <?=cot.  lYtan.y,  read  cos.  ^=cot.  tVcol.y. 

t>3,  §  7t,  2d  line,  for  m'Pn',  read  in'Pn'. 

„o  .—  or    2mm' w        ,  2mm'  ^ 
03,  §  75.3,  for — ; — p,  read  . 

68, 13ih  and  i-lth  line  iruia  top,  from  X,  Y,  X',  IT,  dele  V,  V. 
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